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EDITORIAL 


THE STRUCTURE OF THE ATOM. 


Conceptions of matter as discrete, that is, as made up of minute 
particles which in themselves are indivisible, unchangeable, not in ab- 
solute contact, but endowed with certain motions and mutual influ- 
ences, date from the early Greek philosophy, whose teachers coined 
the word. We have unfortunately no complete record of their writ- 
ings, our knowledge thereon being derived from quotations of much 
later time. For many centuries the ideas thus suggested remained 
without influence on chemistry. Search for the method of trans- 
muting the baser into the precious metals and for the elixir of life, 
led to many discoveries, but it was not until the period which Kopp 
has designated as the “Era of Quantitative Analysis” that the atomic 
theory began to fertilize science. Dalton put forth about a century 
ago his views and not long after Berzelius introduced the system of 
chemical symbols, perhaps one of the most important contributions to 
development of chemistry that has ever been made. 

During the nineteenth century, fertile as it was in discovery and 
invention, and in the perfecting of scientific and industrial proce- 
dures, the atomic theory remained about as the Greek philosophers 
had left it, with the added theory of valency and the striking sug- 
gestions of stereochemistry, which have made our textbooks on 
chemistry look like puzzle manuals. 

Scientists universally, and many persons who take an amateur 
interest in science, are now aware that the doctrine of the indivisi- 
bility and unchangeableness of the atom has been abandoned, and 
while still the basic unit of the chemical laboratory, especially in 
quantitative work, the atom is regarded as a complex grouping of 
two types of particles, a nucleus (termed the proton), carrying 
charges of positive electricity and particles of negative electricity in 
the nature of satellites moving in orbits. The main portion of the 
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mass of the atom is in the nucleus. The negative particles termed 
electrons constitute but a small part of the mass of the system even 
when they are numerous. 

To almost every one this view will at once suggest the structure 
of the solar system in which the sun is the dominating mass. Per- 
haps some conception of the size of the sun in relation to the planets 
will be given by noting that if the earth is represented by a ball one 
inch in diameter, the sun must be represented by one a little over 
nine feet at a distance of about 1000 feet. As a general rule, how- 
ever, the sun controls its family. Planets are not given to slipping 
away from their paths or hobnobbing with-one another. A few 
wanderers from other parts of the universe come in occasionally, 
staying with us a short time and sometimes impressing us with 
their glory, but within the memory of man the planets large and 
small have kept their appointed paths without break. It is here that 
the comparison of the atomic family with the solar family fails, for 
the electrons have a well-marked habit of seceding under many cir- 
cumstances and much of the activity of chemical substances is due to 
this facility. As among humans, the number of the family is very 
different in different cases. Hydrogen has but one electron ; uranium 
has a great many. Obviously where there are many, it is easy for 
some to go astray, yet hydrogen often loses its solitary one, and the 
residual nucleus is according to one theory the hydrogen-ion, the 
existence of which plays such an important part in physiology and 
for the measurement of the degree of this ionization-dissociation so 
much research has lately been made and so much expensive and com- 
plicated apparatus devised. 

Under the title, “The Astronomy of the Atom,” Dr. Robert A. 
Milliken, of the California Institute of Technology, has set forth 
many interesting and important data concerning the properties of 
the electrons, and has shown not only that electrons do leave their 
assigned orbits, but that when they pass from an outer to an inner 
ring, that is approach the nucleus, a flash of light of a specific 
nature is seen. There is close analogy in this latter point to the 
solar system for if the earth was pushed in as far as the orbit of 
Venus, there would probably be a very marked flash of light in this 
part of the universe. 

Some of the results obtained by Dr. Milliken are set forth in 
the Daily Bulletin of the Science Service, of date of May 3, and 
under editorial charge of the Director of that service, Dr. Edward 
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F. Slosson. Dr. Milliken points out that what the telescope did for 
the development of our knowledge of the universe—the macrocosm— 
the spectroscope has done for the elucidation of the minute atomic 
system—the microcosm. He has been awarded a Nobel prize for 
his invention of an apparatus by which the movements of the elec- 
trons can be detected. Electrons very often leave their family, and a 
so-called “stripping of the atom” has been brought about by the 
action of the “hot spark,” a special form ot electrical discharge. 

As a convenient illustration, Dr. Milliken takes the atom of 
boron, which has five electrons, three of which are moving in orbits 
much more remote from the nucleus than the other two, and are 
termed “valence” electrons. Many of the details given and infer- 
ences drawn are recondite and too abstruse for the present purpose, 
but the following statements in Dr. Milliken’s own language will 
show how far this research has extended chemistry from field of 
the infinitely small to the field of the infinitely great. 

The theory of electronic orbits is similar to the theory of plane- 
tary orbits save that the atoms have one restriction. While celestial 
mechanics permits the existence of many crbits around a central 
sun, atomic mechanics permits a very limited number of orbits whose 
radii progress (in the simple Bohr theory), in the ratio of the 
squares of the numbers one, two, three, four, five, etc. Atomic 
mechanics also differs from celestial in the mechanism by which 
the existence of a particular orbit can be tested. The most exact test 
which astronomy offers for the correctness of hypothetical planetary 
orbits is the prediction of the instant of passage of two such orbits 
through a given line so as to produce an eclipse. If the eclipse oc- 
curs at the predicted instant, it is considered that the theory which 
made the predictions possible has received extraordinary quantita- 
tive support. In the astronomy of the atom, on the other hand, we 
can not observe an eclipse but what we do observe is the frequency 
of the radiation emitted when an electron jumps from one orbit to 
another. These jumps occur from orbits more remote from the 
nucleus to those which are closer, and the difference in the energies 
of the electrons in the two orbits is found to be in every case exactly 
proportioned to the frequency emitted. It is this frequency which 
the spectroscope immediately brings to light as a spectral line whose 
wave length and frequency, enables us accurately to measure. 


Henry LEFFMANN. 
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ORIGINAL ARTICLES 


THE CASCARA CONTENT OF THE WOOD AND BARK 
OF RHAMNUS PURSHIANA. 


By R. H. Clark and K. B. Gillie. 


[The authors are indebted to the “Honorary Advisory Council for 
Scientific and Industrial Research” of Canada, for financial aid 
in carrying out this investigation. ] 


Introduction. 


Rhamnus Purshiana is found widely distributed on the western 
slope of the Cascade range of mountains in southern British Colum- 
bia, Washington, Oregon and northern California. A mild, moist 
climate and a slightly sandy soil are necessary for the abundant 
growth and large size of the tree. 

The aborigines of the regions in which the tree is found are said 
to have used the bark for medicinal purposes in the early part of 
the nineteenth century. It was not until 1877, however, that it was 
introduced to the medical profession by Dr. J. H. Bundy, of Colusa, 
Cal., as a valuable remedy in the treatment of constipation In the 
following year Parke,’ Davis and Company made the first pharma- 
ceutical preparation and brought it to the attention of physicians and 
pharmacists. Since that time its use has become world-wide, from 
1000-2000 tons of the bark being consumed annually in the manufac- 
ture of various laxative preparations. The result of this popularity 
and of the restricted area in which the tree grows, has caused the 
greater portion of the easily accessible trees to be cut. The cascara 
dealers have been predicting for many years that the supply would 
soon be exhausted. The average price of the bark in New York for 
1901, was five cents per pound, for 1911,” eight cents per pound. The 
present price, 1924, is from twenty-three to twenty-five cents accord- 
ing to the length of time the bark has been aged. 

Various opinions have been expressed as to the natural reforest- 
ing of cut-over areas. Some have stated that a new growth always 
springs up, providing the bark is not removed from the stump ; others 
claim that sprouts seldom spring up from stumps, because the trees 
are usually cut while the sap is running. Mr. Hope, a landowner 


* Proc. of the Amer. Pharm. Assoc., Vol. 44, 198. 
? The Pharmaceutical Era, January, 1913, p. 9. 
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in the Fraser Valley, who has been interested in this industry for 
many years, states that the stumps of trees which are sufficiently 
exposed to sunlight will send up shoots, which will, in the course of 
time, develop into trees of commercial dimensions. In those loca- 
tions which are not exposed to the direct rays of the sun, as is gen- 
erally the case, he claims that the stumps will die. 

The active principle contained in the bark has never been isolated, 
nor is much known regarding its true character, in spite of the nu- 
merous investigations in this direction. 


Objects of the Present Investigation. 


This investigation was undertaken with the following objects in 
view : 

To determine whether or not an extract made from the wood of 
the cascara tree will have sufficient activity to make it a commercial 
source of this laxative. 

To examine the extent of the griping action which is claimed 
to be characteristic of extracts made from fresh bark, and to find a 
means of eliminating the griping action by curing the extracts chem- 
ically in order to obviate the necessity of holding the bark for a 
period of one to three years before extracting, as now directed by 
the pharmacopeeia. 

To note differences in the activity of extracts due to the vary- 
ing ages and habitats of the trees from which the bark was taken. 

To determine whether or not the active principle is a glucoside. 

To find some physical or chemical property of extracts which 


might be used in judging with some degree of accuracy, the com- 
parative concentrations of the active constituent. 
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Method of Procedure. 


The extracts from the bark were made in accordance with the 
details for the manufacture of Fluid Extract of Cascara Sagrada 
(U.S. P. IX, page 179), using Type Process D (U. S. P. IX, page 
176) for percolation. In the case of extracts from the wood, the 
only change consisted in substituting an equal weight of pulverized 
wood for the bark. The wood was reduced to a powder by planing 
across the grain with a power planer and then rubbing the dry shav- 
ings between the hands. One gram of wood or bark made I cc. of 
extract containing 25 per cent. alcohol by volume. Since it is the 
common belief that extracts made from freshly gathered bark have 
a more or less severe griping action on the patients to whom it is 
administered,* an attempt was made to cure the extracts chemically 
in order to overcome this action and thus avoid the present practice 
of holding the bark for a period of from one to three years before 
use. An unexpected difficulty arose in this connection, in the fact 
that from all the samples examined, only two trees, growing close 
together, were found which produced such a griping effect for a cer- 
tainty. This led to the preparation of extracts from the bark of 
trees which were in a diseased condition, from trees that had been 
ringed and from trees growing in widely varying localities, without, 
however, other cases of griping being found. Since the most likely 
change taking place in the bark on aging is oxidation, the proposed 
chemical treatment of the griping extracts consisted in adding one 
pound of 3 per cent. hydrogen peroxide to 500 cc. of the extract 
and evaporation to the original volume. 

It was also highly desirable to find some physical or chemical 
property of the extracts which would have some direct relationship 
to their physiological activity. If such could be found, it would serve 
as a more or less easy method for determining the relative activity 
of the extracts. For this purpose the following properties, as util- 
ized by the Inland Revenue Department * at Ottawa, were examined. 


(1) Specific Gravity. The specific gravity was determined by 
means of a specific gravity bottle at room temperature (20 degrees 


*“Chemistry and Analysis of Drugs and Medicines,” by H. C. Fuller, p. 
372. 

‘Inland Revenue Department, Ottawa, Canada, Bulletin No. 386, “Cas- 
cara Sagrada.” 
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(2) Total Solids. The total solids were determined by the evap- 
oration of 10 cc. of extract at 100 degrees C., to constant weight, 
after dessication over calcium chloride. The percentage of solids was 


W 
calculated from the formula 
solids, where W is the weight of the residue in grams and V is the 
volume of the extract taken. 


x100= % 


(3) Ash. The percentage of ash was found by igniting and cal- 
cining the residue from procedure No. (2) to constant weight, using 
the following expression for the percentage calculation: 


x 100 
V x Specific Gravity 
where W, is the weight of ash in grams. 


(4) The amount of manganese present in the ash from proced- 
ure No. (3) was determined colorimetrically. The ash was leached 
with 10 cc. of one to one nitric acid and the residue washed with 10 
cc. of distilled water; the wash water was then added to the nitric 
acid solution. The characteristic permanganate color was developed 
by oxidizing the solution with ammonium persulphate, using a silver 


nitrate solution as a catalyst. These solutions were then compared 


colorimetrically with a standard potassium permanganate solution 
which had been reduced and oxidized again by the same method as 
the nitric acid solutions in order to bring them to the same state 
of oxidation. The manganese member is given by the following 
expression : 
We xX 100.000 
Vx = Manganese Number, 

where Wo is the weight of the manganese in grams. 


(5) The percentage of Reducing Sugars before Hydrolysis— 
was determind as dextrose using Fehling’s solution® together with 
the volumetric permanganate method for determining the cuprous 
oxide,® and also Allihn’s Tables for the determination of dextrose.’ 


*A. O. A. C., Methods of Analysis, 1920 edition, p. 17, Sec: 19. 
*A. O. A. C., Methods of Analysis, 1920 edition, p. 80, Sec. 29 
"Tbid., pp. 91-94. 
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(6) The percentage of Reducing Sugars after Hydrolysis, was 
determined by hydrolysing 2.5 cc. of extract by boiling it with a drop 
of concentrated hydrochloric acid for five minutes, and analysing as 
in procedure No. (5). 


There is no definite information concerning the nature of the 
active ingredient of cascara extracts. Dohme and Englehardt ® claim 
that it is a glucoside, H. A. D. Jowett ® states that there is no satis- 
factory experimental evidence for such a claim. If the active prin- 
ciple were a glucoside, complete hydrolysis should destroy its 
activity. In order to test out this point, two samples of bark were 
extracted and the percolate in each case divided into two parts. One- 
half was hydrolysed by boiling with a known quantity of hydrochloric 
acid and then neutralized with sodium bicarbonate ; the other half was 
used as a check in comparing the laxative effects of the hydrolysed 
and unhydrolysed extracts. (See Samples Nos. 11 and 12; 36 and 
41.) 
The physiological tests were made at the Vancouver General Hos- 
pital under proper supervision. One cubic centimeter was adminis- 
tered to patients, only when a laxative was required by them. 
Account was kept of the doses given and of the results obtained. 
The efficiency was calculated by dividing the number of doses given 
into the number of times the dose was effectual. 


Explanation of Tables. 


Table I sets forth the time of year at which, and locality from 
which the samples were collected, combined with other particulars 
regarding the material from which the extracts were made and the 
results of the physiological tests. 

Table II gives the results of the determinations of the physical 
and chemical properties of the extracts and also of the physiological 
tests. 

Table III gives the rainfall for the years 1920, 1921, 1922, as 
recorded at the Vancouver Meteorological Station. 


* Proc. of the Amer. Pharm. Assoc., Vol. 45, p. 193. 
*Ibid., Vol. 52, p. 205. 
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TABLE III. 


Meteorological Reports—Vancouver, B. C. 
Average Rainfall (Total Precipitation) 


Month 1920 | 1921 1922 
8.92 9.39 3.15 
1.21 | 6.66 4.75 
5.20 | 2.53 3.44 
2.51 3.62 2.63 
1.94 2.52 2.40 
.67 2 02 
2.91 2.84 2.01 
er 10.37 | 5.03 5.76 
7.14 8.99 2.63 
11.01 | 5.56 | 10.35 

63.28 61.18 40.63 
Conclusion. 


1. The results of the experiments compiled in Table I show that 
the wood contains sufficient of the active constituents to make it a 
source of commercial extracts. The physiological tests of extracts 
from the wood gave an average efficiency of 38 per cent. while that 
of extracts from the bark was 53 per cent., or the extracts from the 
wood were 71 per cent. as effectual as those from the bark. The per- 
centage efficiency of the wood extracts shows a wide variation, rang- 
ing from zero in samples 21 and 29 up to 78 per cent. in sample D. 
E. Cabanes ?° states that the active principles of cascara bark are lo- 
cated in the layers of bast immediately adjoining the cambium, and 
in the medullary rays traversing these layers. Experiments B, C and 
D show that there is a considerable amount of the active principles all 
through the wood. If the wood extracts were made two or three 
times as concentrated as those from the bark, they would, in all prob- 
ability, be just as effective. 


2. All of the extracts used in this investigation were made from 
freshly cut bark or wood and tested at the hospital as soon after 
preparation as was found possible. From a careful study of the 
griping action produced by such extracts, it was found that this 


*” Proc. of the Amer. Pharm. Assoc., Vol. 44, p. 638. 
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effect is far from common. Only in the case of two trees, was the 
evidence considered sufficient to warrant any degree of certainty that 
the extracts griped. These two trees, numbers 5 and 6, were col- 
lected from a lot within the city limits; the trees had had a rapid 
growth and the bark throughout was darker than usual. 

Experiment No. 7 was carried out to see if the griping action 
produced by tree No. 6 might not be overcome by oxidizing the ex- 
tract with hydrogen peroxide. Such oxidation, as far as this one case 
was concerned, produced the desired result; it has been impossible, 
however, to confirm this point, owing to our inability to find other 
trees whose bark had undoubtedly a griping effect. 


3. The influence of habitat and the season’s rainfall on the ac- 
tivity is apparently quite marked; the average efficiencies of the ex- 
tracts made from the bark and wood collected at the end of August, 
1922, at Yennadon (numbers 21 to 41) were 44 and 29 per cent. 
respectively, while the average for all other extracts were 61 per 
cent. for the bark and 48 per cent. for the wood. This difference 
was undoubtedly due to the abnormal hot and dry conditions pre- 
vailing during the summer of 1922 (See Vancouver Meteorological 
Reports, Table III) the difference could not have been due to the 
lateness of the season at which the samples were collected, as those 
collected from October to November, 1921 (numbers A to 7), show 
a much higher average efficiency. 


4. The age of the tree, from which the bark extracts were made, 
appears to have little influence on the activity, in the case of the 
wood, however, the activity shows a decrease with age. 


5. Extract No. 13 was made with absolute alcohol as a menstrum 
and finally diluted with water to the same extent as prescribed by 
the U. S. P.; the object being to see if a more active extract would 
be obtained when hydrolysis was retarded. The activity was little 
affected, the extract, however, caused considerable nausea and grip- 


ing. 
6. The results of experiments, 11 and 12, 36 and 41, show that 
complete hydrolysis does not destroy the activity of the extract. Con- 


sequently the active principle would not appear to be a glucoside, al- 
though it might be the hydrolytic product of one. 


= 
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7. None of the physical or chemical properties determined, Table 
II, can be said to show any close relationship to the activity of the 
extracts. The values for each of the determined properties show a 
wide fluctuation. (Compare Inland Revenue Department, Ottawa, 
Bulletin No. 386.) The following are the average values obtained 
for the extracts from bark and wood respectively : 


Bark W ood 
Specific Gravity 1.072 0.985 
Total Solids 27.4 Yo 4.69 % 
Ash 1.08 % 0.27 % 


Reducing Sugars before Hydrolysis 5.15 % 0.947% 
Reducing Sugars after Hydrolysis 6.88 % 1.5 % 
Manganese Numbers 340. 201. 


THE CHEMICAL LABORATORY, 


THE UNIveERsITy OF BritisH CoLuMpBIA, 
VANCOUVER, B. C. 


SOCIAL INSECTS.+ 


By Marin S. Dunn, 
Assistant Professor of Botany. 


As the subject of Social Insects is at present receiving much 
public attention and interest, I have felt that there was a demand 
for a short paper which, in a definite and concise way would touch 
upon the general anatomy of a typical insect, a short description of 
the lives and habits of the four great groups of social insects, namely, 
the social wasps and bees, ants and termites, and an abbreviated dis- 
cussion of instinct and intelligence. 

Insects are those arthropods which possess a pair of variously 
modified organs called antennz, three pairs of legs and generally 
wings in the adult state. They are about us in unsuspected num- 
bers, and should we open our eyes to their existence, they would 
form an everlasting source of amusement, interest and even profit. 
In this paper, I briefly propose to outline the antomy of a typical 
social insect and to take up those societies only in which social 
life has reached a high state of perfection as in certain families 


tOne of a Series of Popular Lectures given at the Philadelphia College 
of Pharmacy and Science, 1923-1924. 
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of the Hymenoptera and the Jsoptera. By doing so, I shall be 
forced to omit certain very interesting insect groups such as the 
dung-beetles (Fig. 1), certain wasps, etc., that may be described as 
subsocial. 

It is to be noted that each of the societies that will be mentioned 
is composed of or derived from two parents and that the offspring 
live with one or both of the parents as the case may be and share 
to a greater or lesser extent in the duties of making and keeping the 
home harmonious. The lengthening of the adult life has helped to 
bring this about since one or both parents may live with their own 


Fig. 1.—Sacred scarabei (Scarabeus_ sacer) 
trundling their pellet of dung. (From W. M. Wheeler, 
after E. J. Detmold.) 


offspring, providing for them and guarding them, until they have 
reached a place in their life history where they can assist in the du- 
ties of the home. 

As has often been brought out, the actions of animals are influ- 
enced by three fundamental impulses, namely, hunger, fear and sex. 
Wheeler ** has aptly stated “the whole life-cycle may consist of a 
few appetitive cycles of very elaborate patterns—the so-called ‘in- 
stincts.’”” Among social insects, these fundamental appetities do 
not disappear but become variously modified to adjust the individual 
to its environment. The number of stimuli which affect it must 
necessarily be greater. 
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Food is often very scarce, and members of a colony must prac- 
tice rigid economy, It is not strange that individuals fortunate to 
find abundant supply not only feed themselves but bring back quan- 
tities to the nest where it is apportioned or stored. Specialization of 
certain members for this work of foraging, feeding and storing has 
led to a worker caste. 

Because of the scarcity of food, the reproductive ability must be 
limited and modified or the colony may starve through over-popu- 
lation. Hence certain females and males have developed remarkable 
reproductive propensities while the rest of the colony may be re- 
duced to the state of physiological sterility. 

Since the colony must be protected against enemies, certain 
members have developed large jaws, poisonous secretions and stings 
with the result that they are better able to defend against intruders. 
In certain colonies, members of the worker caste assume this func- 
tion, but among certain ants and termites, this specialization has led 
to a soldier caste. 

Therefore, as an outcome of these basic appetites, there arise 
the different castes, specialized in their own way, of the colony of 
highly organized social insects. 

It is necessary before proceeding to the actual discussion of the 
four groups of social insects that we shall review in this paper, to 
understand the general anatomy of a typical member of one of these 
groups. And what could be more fitting than choosing for our ex- 
ample that friend of man whose name has been linked with the hu- 
man race for centuries—the honey-bee? 


Anatomy of Honey-Bee. 


The chitinous body of the honey-bee may be divided into three 
regions, the head, thorax and abdomen. The head possesses two 
compound eyes, three simple eyes or ocelli, two antennze and the 
various parts of the mouth. The mouth parts are as follows: An 
upper lip called the labrum from beneath which projects the epi- 
pharynx, the jaws called mandibles, one on either side of the labrum, 
the two maxillae or under jaws, the labium or under lip extending 
downward from beneath the labrum and a hairy tongue or ligula 
which is long and flexible having a spoon or bouton at its tip. Both 
maxillz and labium possess jointed structures, known as maxillary 
and labial palps respectively. The maxillz and labial palpi are so 
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arranged that enclosing the tongue they form a tube which is com- 
pleted at its upper end by the epipharynx fitting into the space be- 
tween the jaws. The mandibles work in a transverse plane, being 
controlled by powerful muscles. 

The three-segmented thorax is covered by flexible pollen-col- 
lecting hairs. In addition, the thorax bears three pairs of legs, one 
pair per segment and two pairs of wings which are situated on the 
middle segment (mesothorax) and posterior segment (metathorax). 
The legs are composed of the following regions beginning at the end 
nearest the body: the coxa, or hip; the trochanter; the femur, or 
thigh; the tibia, or shank; and the five-jointed tarsus, or foot, end- 
ing in strong claws. The membranous wings, supported by ribs or 
veins are held together on each side of the body, presenting a solid 
sheet for flight, by small hooks on the forward margin of the hind 
wing which fit into a fold in the rear margin of the front wing. 

The abdomen is made up of six segments, seven in the male, 
connected by thin membranes of chitin. Wax glands are here pres- 
ent. The queen and worker possess at the end of the abdomen a 
sting which is a complex structure composed of two ten-barbed 
darts, and a sheath. Once a suitable place has been selected by 
means of a pair of palps, the channeled sheath serves to guide the 
darts, to conduct poison and to pierce the object to be stung. The 
groved darts move upon two guide rails fixed upon the sheath. 
After the sheath has caused a wound, the darts strike alternately, and 
the sheath itself may plunge in deeper. Two glands, one acid and 
the other alkaline, secrete the poison which is stored in a reservoir 
and by means of a duct enters the sheath channel where it is directed 
into the wound. In stinging, a part of the intestine may be pulled 
out, so that death resulting is merely a matter of time. 

The digestive system is composed of a mouth, salivary glands, 
an oesophagus, a honey sac situated near the forward end of the 
abdomen, a stomach, the intestine, where digestion and absorption 
are completed, and an anus. 

At the union place of stomach and intestine are long tubes 
(Malpighian tubules) which are excretory in function, pouring their 
contents into the intestine. 

Blood is contained in the dorsal heart which acts as the chief 
circulatory vessel. In this vessel, the flow is forward, and from 
the head, the blood passes through spaces to the under surface of 
the body and back again to the heart. 


{ Am. Jour. Pharm. 
June, 1924. 


416 Social Insects 


Respiration is accomplished by seven pairs of openings known 
as spiracles, situated on the sides of the body, which in turn open 
into trachee or air-carrying tubes which branch repeatedly, and 
even in certain places are enlarged to form air sacs. It should be 
noted that oxygen here is carried directly to parts of the tissues 
needing it. 

The brain is situated in the upper part of the head, and this is 
connected by nerves with the eyes, labrum, antennz, as well as with 
a ganglion directly beneath the cesophagus. This ganglion supplies 
the rest of the mouth parts. From it there extends along the 
ventral part of the body a nerve cord with a series of ganglia. 

The sexes are distinct, the females (queens) possessing large 
functional ovaries, the workers undeveloped ovaries (and hence, 
female) and the drones or males functional testes. 

Spermatozoa are stored during the act of mating in a special 
receptacle in the body of the female, where they may live for vary- 
ing lengths of time. 


Social Wasps. 


Without taking into account the solitary wasps, we shall at once 
proceed to the true social wasps of the family Vespide. The two 
genera that are present in the United States (if we except Polybia, 
a California genus) are Polistes and Vespa with certain species. 


Polistes: Polistes is a handsome wasp with a spindle-shaped 
abdomen, in color black with yellowish rings or brownish. The 
colonies consist of three forms of individuals, female, workers and 
males. Since, with the approach of cold weather, the males and 
workers die, we may say that in our clime the colony is an annual 
affair. With the advent of spring, a single fertilized queen which 
has been hiding in the sundry cracks and fissures of walls or under 
the bark of trees, starts to build her home, lays her eggs, and 
brings food to the developing young. These, when fully developed, 
aid their mother in enlarging the nest, caring for the next brood 
and in obtaining food. As more and more workers are produced, 
the number of laborers becomes greater, and the queen is not taxed 
as severely, and food becomes more plentiful. The larve, appear- 
ing later in the summer, are more copiously fed, and as a result 
males and fertile young queens arise in larger cells especially made 
for them. The workers at this time may lay eggs, but these are 
said to produce only males. Mating occurs and the fertilized queen 
crawls away for her winter rest. 
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Home.—Although we think of Polistes as associated with 
barns, sheds and lofts, their nests are often built on trees and 
bushes. The nest, itself, is composed of paper obtained by mixing 
fragments of woody tissue, stripped from logs, trees, etc., with a 
cementing fluid which glues the fibers together. The jaws play 
their part in this process. ‘A single layer of hexagonal cells, 
directed vertically or even horizontally, forms the comb, and this 
is attached to or hangs from a convenient support. A paper envel- 
ope is not present. The Raus*° have found that certain old nests 
of Polistes may have a number of queens upon them and there is 
reason to believe that these nests are used again and by more than 
one queen. Of course, the eggs, at the proper time, are laid in 
the comb. As a rule, the colony is not very populous, but the 
nests of P. annularis sometimes attain the size of over a thousand 
cells. 


Feeding.—The larve are fed at first by regurgitated nectar, 
but later with small, chewed portions of caterpillars, flies, etc., by 
the workers and queens. Dr. Wheeler*® states “the hungry larve 
protrude their heads with open mouths from the orifices of the 
cells like so many nestling birds.” However, the feeders receive 
their reward by sucking eagerly the little droplets of saliva which 
the larva emits from its mouth. Here, therefore, is a mutual ex- 
change of food. This beverage is enjoyed also by the males, and 
they eagerly may seek it without bringing or giving any food. Per- 
haps the care and solicitude of the colony for its larve is partially 
explained on this somewhat selfish basis. 


Homing.—It has been noticed by many scientists that certain 
wasps seem to have a remarkable power of finding their way home 
even when carried to a relatively long distance, in the absence of 
light and with every effort made to confuse them, Some investi- 
gators have thus, accepting the facts, attempted to explain this 
homing by granting an unknown or mysterious sense. The Raus *° 
in working with Polistes pallipes in a careful set of experiments 
covering certain phases neglected by most observers, namely, the 
age, experience and sex of the subjects, together with permanent 
identification markings without injury, find no traces of an unknown 
force and conclude that the factors, age, experience, memory and 
perseverance bring the Polistes pallipes back to their home. 
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Newly-hatched workers, if removed only a short distance from 
the nest, could not find their way back, while those members that 
had a chance to explore and make orientation and food flights, if 
in good health, could return without great apparent trouble even 
from a distance by their remarkable memory of landmarks. 


Vespa: The members of this genus represent our typical social 
wasps. Nearly all of us have seen the pendant grayish bags hang- 
ing from limbs of trees, and have avoided them conscientiously be- 
cause we sadly realize the valor and the weapons of their inhabi- 
tants (V. maculata, the bald-faced hornet). 

At one time, this large nest was started by a single queen and 
was only a small hanging comb covered by a papery envelope. As 
the nest grew and the eggs developed, the comb and its contents 
were enlarged, the inner layers of the envelope were removed, 
re-chewed by the wasps and carried to the external parts. Later 
an additional comb was built, hanging by slender stalks, below the 
first. In this way, the nest expanded, keeping pace with the size 
of its combs and the number of its inhabitants. 

Another species of Vespa (V. germanica) forms its home 
beneath stones or in holes in the ground. Usually, there is one 
entrance. In the matter of food, the Raus found this form to be 
practically omnivorous, eating grapes, peas, paw-paw and even parts 
of dead rodents. 


Parasitic Members: There are two parasitic species of Vespa 
‘V. austriaca and V. rufa) represented only by fertile females and 
males. It has been demonstrated that V. austriaca lives in the 
nests of the common yellow-jacket (V. diabolica). Probably its 
parasitic habits have been acquired and since its young are cared 
for by their hosts’ workers, there is no need for a worker caste. 

The Peckhams,’® experimenting with colored papers, found 
that changes in color were detected by the Vespas. 

We shall have nothing to say in this paper concerning the three 
sub-families—the Australian Stenogastrine, the tropical Rhopalidi- 
ine, and the Epiponine of tropical America: Readers who are 
interested in these groups will find Dr. Wheeler’s “Social Life 
Among the Insects” an invaluable help. To this work, I refer 


them. 
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Bees. 


Broadly speaking, bees are merely a group of wasps feeding 
on nectar (rich in sugar) and pollen (rich in proteins and oils). 
Nectar is carried, after being sucked up by the mouth parts previ- 
ously described, in the muscular crop and later, by contraction of 
the muscles, regurgitated. This regurgitated nectar is called honey, 
and we find that chemical changes have taken place, induced by 
ferments, the sucrose being converted into dextrose or levulose. 

Pollen is carried by plumose hairs and especially by modified 
leg areas which will be later described. Many bees are solitary and 
it is only in the Bombing (Bumble-bees), Apine (Honey-bees), 
and the Meliponine or stingless bees, which we shall not consider in 
this paper, that we know true social life in its highest form. 


Bombus: The bumble-bee, active and industrious as any of 
its relations, is found in North America, Central Asia, Europe, 
Britain, and in certain tropical lands, especially on the sides of 
mountains. Sladen? states that they are found from 2000 to 
12,000 feet in the Himalayas. Their general colors are black, 
white, yellow and ferruginous. Because of their long, hairy, grooved 
tongues, they can effectively visit the red clover. In fact, B. terres- 
tris and B. ruderatus were sent to New Zealand in 1884 to assist 
in the pollination of this plant, which had not been up to that 
time seeding freely. 

Sladen ** states as an explanation of the buzzing sound pro- 
duced by these bees, that “the spiracles of the thorax, which are 
situated under the wings, contain a vocal apparatus which is the 
source of the buzzing sound made by the humble-bee when it is 
irritated. Just inside the spiracle the windpipe is enlarged to form 
a sounding-box, and the sound is produced by the air expired 
passing over the edge of a curtain-like membrane fixed across the 
mouth of the sounding-box.” 


Life History—Let us now trace the life history of a single 
colony, which at our latitude is annual. A single fertilized queen 
winters over and in spring starts her nest in a log or small hole in 
the ground devoid of inhabitants. After she is sure that she is 
satisfied with her choice, she places a little compact lump of pollen 
mixed with honey on the floor, and builds a circular waxen railing 
on its top. Inside the enclosure, her first eggs are laid and covered 
with wax. A small honey pot is built near the nest opening, and in 
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this is kept the honey which will serve as food for the queen in 
inclement weather. The female sits on her eggs to keep them 
warm and in about four days they hatch. The larve begin to eat 
the lump upon which they find themselves, and the queen must 
constantly add new material to the lump, feed the larve and add 
wax to keep them hidden. About the eleventh day, the larve spin 
their cocoons, and they are so arranged that they can advantageously 
receive the warmth of the queen, who sits upon them, facing the 
honey pot. The emerging workers are smaller than their mother, 
and take up the work of the colony. Later workers are larger. 
The now increasing flow of pollen and honey is stored in special 
vessels or even in old, empty cocoons. Through abundant feeding, 
queens and males are produced in late summer. After fertilization, 
the queens leave, and those living over the winter start new colonies 
in the spring. 

Howard ** in his “Insect Book” tells us how bumble-bees may 
be entrapped by a jug of water standing in close vicinity to the 
nest, which lures the bees after they are stirred up, by reason of 
the air set in motion by their wings, giving an “answering roar to 
their angry humming.” 


Parasitic Forms.—Psithyrus, a closely related form, is called 
the Ursurper-Bee, and breeds in the nest of its particular species 
of Bombus. Like the parasitic Vespas, no workers are produced. 
These bees have a thick skin and the abdominal segments lap tightly. 
Is it any wonder, then, that although for a time the Psithyrus queen 
seems to live in peace within the Bombus colony, that she may, after 
enraging the Bombus queen by laying her eggs, become a deadly 
parasite, killing her hosts’ queen and making the Bombus workers 
rear her young? Sladen” describes a nest of B. hortorum contain- 
ing its parasite, Ps. barbutellus, in which there were 49 hortorum 
workers, 16 young barbutellus queens, 2 small barbutellus males, 
and the body of the old barbutellus queen. The brood consisted of 
38 Ps. cocoons containing pupz, chiefly queens, and a cluster of 5 
hortorum cocoons containing pupz developing into males, and also 
a few larve and eggs. 


In addition, the bumble-bee is forced to guard itself against 
flies, mites, badgers, moles, weasels, field mice, etc. 
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Honey-Bee: The history of the honey-bee has been linked with 
that of the human race. It has been utilized by man for hundreds 
of years as a source of sugar. Wheeler® states: “They figure 
on the Egyptian monuments as far back as 3500 B. C., and we 
even know the price of strained honey under some of the Pharaohs. 
It was very cheap—only about five cents a quart.” On account 
of their peculiar habits, their industry and devotion, they were 
given special attention and numerous myths and superstitions grew 
up concerning them. 

The Apis colony is composed of queens, drones and workers. 
The workers are females whose reproductive organs are atrophied. 
The queen, herself, is only an animated egg-laying machine with 
the power, it seems, to lay either fertilized or unfertilized eggs. It 
is from the drone that the spermatozoa arise which are stored in 
the body of the queen in a special sac called the spermatheca. 
Queens and workers arise from fertilized eggs, while unfertilized 
eggs give rise to drones. The comb is of wax, produced by glands 
situated between the abdominal segments. 


Comb-Building—Let us imagine an old-fashioned uninhabited 
hive into which a crowd of bees is beginning to pour. They crawl 
up the walls and cling to one another, forming long festoons. 
Cheshire * finds that the remarkable ability of the bees to suspend 
themselves from their companions and at the same time to support 
the weight of the bees clinging to them is due to the strong claws 
which are present at the end of the tarsus. Heat is generated and 
little waxen flakes on the under side of the abdomen become appar- 
ent. A single worker transfers these flakes to her mouth and chews 
them, at the same time secreting a fluid which makes them plastic, 
and attaches to the roof the plastic wax. Her comrades do likewise 
and soon a pendant wall of wax is formed. Little depressions are 
chewed out on both sides of this wall, and these are the bottoms 
of the comb cells. The wax which has been chewed away is used 
in making the sides of the cells. Thus we see in the finished comb 
a midrib with hexagonal prismatic cells on either side so formed 
that the bottom of the cells on one side alternate with the bottoms 
of those on the other side. For a full description of this process 
the reader is referred to Cheshire’s admirabie work. An exudation 
known as propolis, obtained from the poplar, horse chestnut and 
other trees, is used in filling the clinks and sometimes on the edges 
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of the cells. The cells which are to produce workers are smaller 
than the queen cells and drone cells. 

Life History—The eggs are laid by the queen, one in each 
cell, and later develop into the footless larve, which are fed by 
certain workers called nurses with a pharyngeal secretion called 
“royal jelly,” rich in proteins. After the fourth day, pollen and 
honey form the food of the future workers. Later the larva spins 
a cocoon, and remains in the cell, previously capped by wax and 
pollen, until it finally emerges as an adult about twenty-one days 
after the laying of the egg. 

The first duties of the young worker is that of nurse, and she 
must to elaborate food for the larve have access to cells in which 
pollen and honey are stored by the forager workers. As soon as 
her usefulness in this line has disappeared, she takes an initial 
flight, orients herself and becomes one of the many searchers of 
food. 

The queen cells are much larger than the worker and drone 
cells and hang vertically. Royal jelly only forms the queen’s diet 
and she emerges in about sixteen days. 

In time, the extreme fertility of the queen would lead to over- 
population unless some means be taken to prevent it. A new queen 
is reared by the workers in a queen cell, and the old queen usually 
collects a cohort about her and seeks a new home, leaving the old 
one to the surviving new queen. This is called swarming. It is 
to be noted that by this method not only are new colonies formed, 
but the bees actually increase the number of their colonies. The 
new queen, upon mating with a drone, carries forth the production 
of eggs in the old colony. There is a saying to the effect that 
swarming bees will not sting. In fact, there is a case on record * 
where a queen, accompanied by her followers, alighted on the head 
of a boy. The child, directed by his father, did not move, but 
allowed his father to pour water over his head, bend it forward 
and stroke the bees into a basket. The boy was not stung. 

The nectar of flowers is sucked up by the tongue previously 
described, stored in the honey sac and later placed in open cells, 
where much of the water it contains is evaporated by the currents 
of air produced by certain workers engaged in vibrating their wings, 
and thus ventilating the hive. The honey is stored conveniently 
above and around the brood nest in cells which are closed by porous 
caps of wax. 


*Deutscher Bienenfreund, 1804. 
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Nectar Piants.—Different flowers produce different kinds of 
nectar, and hence the taste of the honey produced is dependent on 
its source. Plant lice (Aphids) produce an inferior kind of secre- 
tion in great abundance, obtained from the juices of the various 
plants on which they live. Bees may feed upon this, and the 
quality of their honey thus be injured because of its source. Certain 
plants also produce nectar which is poisonous to the human, as, for 
example, the honey obtained from the Kalmia latifolia. Other 
plants offer bees a source of nectar which they use for elaborating 
most palatable honey. Among these, I mention the clover, the 
knotted figwort, the buckwheat and various members of the mint 
family, as thyme, sage, etc. It would take a paper many times 
as long as this to describe the curious flower forms to insure pol- 
lination and the methods by which bees obtain their nectar. It 
would also take another long paper to praise the bee as a fruit setter. 


Pollen Collection—It is not my intention here to discuss in 
detail the manner by which the honey-bee worker collects and car- 
ries its pollen. Folsom,® Cheshire * and many others give a lengthy 
description. Sufficient is it to say that the pollen of plants col- 
lected on the branching hairs of thorax, abdomen and leg bases 
may finally reach the inner surface of each hind metatarsus and is 
then transferred to the pollen basket or corbicula located on the 
outer surface of each hind tibia. The pollen from each metatarsus 
is lodged in the corbicula of the opposite leg. 

In connection with the legs, it is necessary also to notice the 
antennal cleaner of the front legs. This is practically a comb 
through which the antennze are drawn and freed from clinging 
particles. 


Odor—Dr. von Buttel-Reepen** believes that the so-called 
hive odor may be composed of all or some of the following odors: 
The individual odor, the brood odor, the family odor, the wax 
odor, the drone odor, and the honey odor. He also believes that 
bees may communicate by sound, for if a queen be taken away 
from a colony, the loss may not be missed for an hour or so. But 
suddenly, the humming gives away to a disquieted buzzing. It 
seems, since the change is sudden, that sound rather than absence 
of odor conveys this information. 
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Ants. 


True ants are entirely social. We can trace them in the writ- 
ings back through history, and we find many interesting stories 
concerning them. Wheeler ** states that the number of ant species 
described is about 3500, of world-wide distribution, without includ- 
ing sub-species and varieties. We find their nests in the soil, or 
even in trees and bushes. Their terrestrial habits have led to 
extreme adaptability in the structure of the nest, which consists of 
hollow gallaries and chambers and in the care of their young. ‘Their 
food, too, is varied. 


Fig. 2.—A small Myrmicine harvesting ant of 
Texas, Pheidole instabilis, with polymorphic 
worker caste. a, soldier; f, worker; b to e, forms 
intermediate between the soldier and worker 
(lacking in most other species of the huge genus 
Pheidole); g, queen (dealated); h, male. The 
figures are all drawn to the same scale. (After 
W. M. Wheeler.) 


Castes.—There are in the colony three principal kinds of indi- 
viduals—workers, males and females. In certain species (Fig. 2) 
several types of workers have arisen, varying from individuals 
with large heads, who may act as soldiers, or, by well-developed 
jaws, as grinding mills for seeds, to smaller forms which perform 
such offices as foragers, nurses and cultivators. Some species have 
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two distinct forms of queens and males. There are many varia- 
tions in the relative size of individuals belonging to the different 
colonies. 


Life History—A fertilized female after her marriage flight 
comes to earth, breaks off her wings and finds a hole suitable for 
her nest. She then begins, after a time, to lay her eggs, feeds her 
legless larve, and they finally develop into small workers. These 
workers then take up the active work of providing food and caring 
for the next batch of eggs. In species having more than one form 
of worker, the next emerged are larger. As in the case of the 
wasps, mutual feeding occurs. The nest spreads until it frequently 
forms a complex system of passageways, containing many thou- 
sands of inhabitants. As time goes on, males and females appear, 
which at a favorable time make their mating flight. 


Fig. 3.—Nest of the Texan leaf-cutting aut (Atta texana) at Victoria, Texas. 
(From W. M. Wheeler, after a photograph by S. J. Hunter.) 


Ants present many fascinating problems and volumes have 
been written concerning them. The scope not only involves the 
life of a single colony but the interrelations of different colonies, as 
well as the interrelationship with various insects such as aphids, 
beetles, etc. 


Leaf-Cutting Ants: We have all heard of the activities of the 
leaf-cutting ants of the American tropics. These ants live in under- 
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ground nests, and at certain times emerge in great numbers to 
obtain supplies of leaves and even some flowers. Arriving at the 
scene of their activity, they climb the plant and bite out portions of 
the leaves. The portions are then brought home by many columns. 
Belt * has found that these leaves are used for cultivating a fungus 
which the ant uses for food. Various species of ants cultivate vari- 
ous kinds of fungi. 


Honey-Ants: Certain ants are known as honey-ants because 
members of the worker caste have given up foraging and have 
become living receptacles for nectar (Fig. 4). We owe much to 


Fig. 4.—Replete of honey-ant (Myrme- 
cocystus melliger) from Mexico, a lateral 
aspect of insect; b, head from above. (After 
W. M. Wheeler.) 


H. C. McCook ** for the knowledge of the interesting habits of 
Myrmecocystus melliger of New Mexico and southern Colorado. 
He gives the following interesting description: “Within a dome- 
roofed vault, about three inches in width and three-fourths to one 
inch in height, hung the honey-bearers, clinging by their feet to 
the roof. Their yellow bodies stretched along the ceiling, but the 
rotund abdomens hung down, almost perfect globules of transparent 
tissue, through which the amber-colored honey showed.” The honey 
itself, obtained from certain galls, has been used by the Indians 
and Mexicans for food and for application to bruises and swollen 
limbs. 


Harvesting Ants: The same writer '* has studied the so-called 
Texan harvesting ants (Pogonomyrmex barbatus), which collect 
seeds of certain grasses and carry them to their nests, where they 


*Belt, T.: Naturalist in Nicaragua. J. Murray, London, 1874. 
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store them. Dr. Wheeler ** states: “The harvesting ants can hardly 
be regarded as true agriculturists, because they neither sow nor 
cultivate the plants from which they obtain the seeds.” Other genera 
as well as Pogonomyrme.x belong to this category. 


Hunters: Some species are hunters. The blind Anommas of 
Africa are the fear of all they encounter and will even destroy 
larger animals if helpless. In Brazil, the Eciton, as described by 
3ates,* hunt in large columns which move forward, sending off 
foraging columns which later re-enter the main army. 


Slavemakers: Some ants will enslave other species and we have 
a series of partial to absolute dependence of the robbers. Formica 
sanguinea enslaves F. fusca by kidnapping its larve and pupz, 
which later rear the young of the sanguinea. Fabre® describes the 
activities of the slave-hunting Amazon-Polyergus rufescens. Brave 
as a warrior and developed for war, it would find it hard to rear 
a colony of its own were it not for the captured future workers. 

Ants appear to recognize members of their own colony by 
their odor, but usually display hostility toward other ants. 


Memory: Fabre® carried out certain experiments (the sweep- 
ing of the trail of an ant column before it had returned, the form- 
ing of an artificial torrent over which it must pass, the rubbing of 
mint leaves over the trail, etc.) with the Amazon (Polyergus rufes- 
cens) which seem to indicate that an ant, at least of the species he 
worked on, returns home aided by sight and a correct memory of 
places. An ant placed in a strange locality could not find its way 
back to the column even though a few feet away. 

Can ants communicate with one another? Many investigators 
believe it. For example, ants have been observed to apprise other 
members of the colony of a discovered supply of food by means 
of touching them with their antenne. 


Ant Plants: Since ants are so numerous and so hungry, we 
would naturally expect to find them eagerly seeking the nectar of 
flowers, driving away bees and even causing pollen waste. Plants 
may be protected against ravages of ants, as Lubbock ** has shown, 


*Bates, H. W.: The Naturalist on the River Amazons. J. Murray, Lon- 
don, 1863. 
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by water seals, slippery surfaces, the crowding of certain floral 
parts, the presence of long, downwardly pointed hairs, and by viscid 
secretions. However, certain plants, as the Acacia Sphacrocephala, 
Cecropia adenopus, etc., are known as ant plants, affording the ants 
board and lodging while they themselves are protected by the ants 
against other insect enemies. This relationship, however, is prob- 
ably one of chatice rather than intention. 

Other animals, such as crustaceans, spiders, aphids, certain 
beetles (Lomechusa), mites, nematodes, etc., may also be present in 
an ant colony, thus complicating the manner of life in a single nest, 
the strangers playing, according to their kind, the various roles of 
intruders, parasites, visitors, quests and captives. 

It is known that many ants make use of aphids because of 
their secretions. They may even collect aphid eggs, tend them 
over winter and in spring carry them to their proper plant. Forbes ® 
has thus found that eggs of the corn-root louse (Aphis maidiradicis ) 
are cared for by members of the genus Lasiws. This, it appears 
to me, is a fertile field for future research work, as many aphids 
producing plant disease may be harbored in this way. Great and 
perplexing problems are presented in even a single nest of ants— 
a new realm to be explored and understood. 


Termites. 


Termites, or white ants, belong to the Order J/soptera, tar 
removed from a taxonomic viewpoint from the insects we have 
just reviewed. It is therefore interesting to find that they, like 
the ants which they superficially resemble, live in colonies, whose 
social life is fully as complex as that of the ants. Like the ants, 
they are terrestrial, dwelling in elaborate earthen labyrinths, and 
of course they are subject to the tendencies to certain modifications 
that hypogeal animals exhibit with various degrees of specialization 
in the various genera. 


Castes.—In contrast to ants, the male in the termite colony is 
just as important as the female, and we find that the different castes 
are composed of members of each sex. The sterile, wingless, blind 
workers are either male or female, and the same applies to the wing- 
less, large-headed soldiers. In the case of the soldiers, the mandi- 
bles often are well-developed, cr the head is sometimes prolonged 
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into a beak, giving rise to the curious nasutus form. The adults 
have been divided into three forms—the first, the true kings and 
queens; the second forms, with poorly developed wings and smaller 
reproductive organs than the first forms, and the third form, w-th- 
out wings and smaller reproductive organs than the second forms. 


Life History—The winged, dark-colored kings and queens at 
a favorable time leave the nest and fly into the air and distribute 
themselves over the surrounding country. They alight and pairing 
occurs, or they may be found by workers from the old nest and 
then start a new colony. Each pair digs a small hole, which is the 


Fig. 5.—Scene in the royal chamber of the African Termes bellicosus, showing the 
king, physogastric queen and the attendant soldiers and workers. (From W. M. 
Wheeler, from a water-color drawing by G. Kunze, after Prof. Karl Escherich.) 

start of the future nest. The queen is the mother of her rapidly 
increasing brood. Folsom® states: “The prolificacy of the queen 
is astonishing; she can lay thousands of eggs, sometimes at the rate 
of sixty per minute.” The various castes peculiar to the colony 
appear and take up their life work (Fig. 5). 

Heath * states that the soldiers of the Californian colonies he 
studied are nearly always at peace with their fellows. It seems 
also that these large-jawed members may act as menaces by their 
appearance. 

The females of certain African species possess immense abdo- 
mens distended with eggs, and even attain the size of a potato. The 
eggs hatch into small six-legged individuals. 
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Nests.—As the colony grows, so the nest may grow. Unlike 
the many tropical forms which construct huge mounds, our native 
species burrow in wood and earth and possess no permanent royal 
cell. Many tropical and sub-tropical forms have characteristic types 
of architecture. We find nests varying in shape from those sus- 
pended in trees to large, covered, grassy mounds, to erect, wedge- 
shaped or meridional nests, to pyramids and finally to mushroom- 
shaped forms. The building material is earth and wood which 
has been treated to the action of secretions during its stay in the 
digestive tract. 
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Fig. 6.—Book from the Library at Van Buren, Arkansas, ruined by termites. 
(From W. M. Wheeler, after Thos. E. Snyder.) 


Fungus-growers.—Certain genera may be compared with the 
ants of the Afttiini in their role as fungus-cultivators. In the nest 
chambers of these species there are balls of vegetable material that 
have passed through the digestive tracts of the workers. Upon these 
the fungus is grown. The young termites are found in these gar- 
dens, where they feed upon the fungus. 


Damage.—Our native termites may dwell in wood, or live in 
the ground and indirectly infect wood which comes in their path- 
way. On account of their inappeasable desire for cellulose, ter- 
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mites have done damage, especially in parts of the South. ‘They 
attack and eat the timbers of buildings, leaving only a hollow frame. 
In this way, they are a menace, since supporting structures, as 
rafters, floors and even furniture are apt suddenly to collapse. 
Banks and Snyder’ give as some iliustrations the damage to the old 
building of the Bureau of Engraving and Printing in Washington, 
a hospital in Jersey City, New Jersey; a railroad station in Balti- 
more, Maryland, and even churches in Washington, etc. 

They attack and destroy books (Fig. 6), telegraph poles, bridges, 
ships, railroad ties, and damage cotton bales and even injure certain 
fruit trees by girdling them below the ground level. In the tropics, 
the termite activities are far more pronounced, and in certain places 
they are held in dread on account of the amount of destruction they 
can accomplish. 

In addition, termites have formed the habits of mutual feeding 
with both regurgitated food faces, saliva and with individual exu- 
dations. 

It has been shown that swarming may occur with the develop- 
ment of certain trees. R. flavipes, Kollar, swarms with the ripening 
of pollen of the Cornus florida; R. virginicus, at Washington, about 
a month later, after the mountain laurel (Kalmia latifolia) and the 
chinquapin (Castanea pumila) are in full bloom. 

To add to the complexity of their life, termites are preyed upon 
by flies, lizards, spiders, centipedes, birds and even man himself. 
Folsom * states that “the hill-tribes of India are accustomed to eat 
the termites themselves, the flavor of which is said to be delicious.” 
The problem of the relations existing between termites and those 
insects which live in their nests (termitophiles) offers opportunity 
for very attractive study. 


Instincts and Intelligence. 


Naturally, since we have now considered briefly the life-habits 
of certain social insects, and have to a degree peeked and pried 
into their home-life, we ask ourselves whether their actions are 
simply due to the following of unbending, iron-clad reflexes, or to 
an actual share of intelligence which permits of more or less con- 
scious actions that experiences may mould. Are these insects merely 
bits of protoplasm responding to various fundamental stimuli which 
greet them on all sides, without the use or command of any judg- 
ment or choice? Or may the smallest hymenopteran at times of its 
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volition by the use of its tiny brain exercise the right of choice and 
do something utterly unknown before in the history of its kind? 

The Peckhams ** have included under the term “instinct” those 
complex acts which are performed previous to experience and in a 
similar manner by all members of the same sex and race, leaving 
out as non-essential, at this time, the question of whether they are 
or are not accompanied by consciousness. Undoubtedly, in this 
category belong most of the actions of the insect. Stinging, hunting 
certain prey, nest-building, and in fact most of the acts of insects 
are purely instinctive. Fabre,® concerning his experiments on the 
nest-building of the mason bee, says: “If anyone sees a rudiment 
of reason in this Hymenopteran intelligence, he has eyes that are 
more penetrating than mine. I see nothing in all this but an invin- 
cible persistence in the act once begun. The cogs have gripped, and 
the rest of the wheels must follow. The mandibles are fastened on 
the pellet of mortar; and the idea, the wish to unfasten them will 
never occur to the insect until the pellet has fulfilled its purpose. 
And here is a still greater absurdity: the plugging once begun is 
very carefully finished with fresh relays of mortar! Exquisite 
attention is paid to a closing-up which is henceforth useless; no 
attention at all to the dangerous beam. O little gleams of reason 
that are said to enlighten the animal, you are very near the darkness, 
you are naught!” Once an insect performs a reflex act, this may 
in itself call for another, and a chain of reflexes result. 

However, it appears that reflex actions may be subject to slight 
variations. There may be variations in holding prey and in the 
egg-laying and provisioning of the nest. The Raus,”° in observing 
Pompiloides marginatus, found that this wasp walked backwards 
with a spider, holding it in a vertical position, with the mandibles 
inserted in the ventral surface between the legs, while another mem- 
ber grasped a spider by one coxa. It may be true that advantageous 
variations tend to establish themselves to the exclusion of those 
which are harmful. The latter in time disappear. 

However, we cannot account for certain actions on the basis 
of pure instinct. Howard™ relates the following story of some 
medium-sized black ants which were attracted by the presence of 
plant lice and mealy bugs upon hothouse plants: “A number of 
years ago some Liberian coffee-trees were started in the greenhouse. 
On the under side of the leaves of these coffee-trees, there exist at 
the bases of certain of the leaf ribs some very minute, nectar- 
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secreting glands. The ants soon found this out and sipped the 
nectar. Then the idea occurred to some clever ant that these nectar 
glands would be the best places in the world for mealy bugs to 
live and grow fat and they would in consequence secrete a great 
deal more nectar than they would if they lived on other parts of 
the leaf. But the nectar glands were too small to accommodate 
even one good-sized mealy bug. So the word was passed around 
and the ants gnawed the edges of the gland and enlarged it so that 
it would accommodate a good-sized mealy bug, which was carried 
to it. Doubtless to the delight of the ants, the result was as we 
may imagine it to have been anticipated. The mealy bug thrived 
exceedingly. The gland was enlarged still further and a whole 
family of mealy bugs was raised in the same hole. Thus a custom 
grew up and many such enlarged glands were found after a few 
months. Here was an ant, then, apparently taking advantage of an 
opportunity which was new not only to the experience of the indi- 
vidual, but new to the experience of the race, and if we adopt the 
most reasonable of the definitions of instinct, here seems to have 
been displayed positive intelligence of a high order.” 

Such acts as the queen of Polistes occupying a comb of a pre- 
vious year, the Pompilus scelestus enlarging her nest to accommo- 
date a large spider which she had unsuccessfully tried to fit, the 
orientation flights of wasps, with their remarkable display of mem- 
ory, etc., appear to be inexplicable from the standpoint of instinct 
alone. In fact, Buttel-Reepen ** states that bees are able to gather 
experiences, to learn, and to form associations of impressions, and 
are therefore more than mere reflex machines. 

Forel '° believes “it may be considered as established that many 
insects (apparently all in some rudimentary degree) possess mem- 
ory, i. e., the power of storing up sense impressions in their brains 
and turning them to account later.” On this basis, bees may find 
their way back to places where food is located although not visible 
from the nest. The same is equally true of the slave-raids of 
certain ants, e. g., Polyergus. 

It is necessary to remember that in all cases we are interpreting 
insect actions from the human standpoint. We see insect life 
through human eyes, and there is a corresponding tendency to inter- 
pret it in terms of the human life. 

We see a wasp jump on its prey viciously and later assume a 
threatening attitude, kicking menacingly at her enemies. We trans- 
late actions that we see in terms of our own emotions. 
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Do insects possess intelligence? It seems to me in the light 
of our present knowledge that all insect actions cannot be attributed 
to instinct alone. Each case, however, of cited intelligence must 
stand on its merits when subjected to the unbiased judgment of 
competent observers. 
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SUBSTITUTE FOR NUT GALL. 
By Oliver A. Farwell. 


It would seem to be impossible that anyone should mistake an 
acorn for a nutgall, But the supposedly impossible oftentimes hap- 
pens. Acorns have been put upon the market as nutgalls. The 
cup is hemispherical or depressed globose and often two inches in 
diameter; gray tomentose and squarrose from the ascending or 
spreading scales; the free portion of the scales are linear to tri- 
angular (1 cm. long by 3-5 mm. wide); the cavity of the cup is 
lined with a gray-velvety tomentum. The acorns are ovoid or oval, 
an inch or less in length, obtuse but apiculate, glabrous or tomen- 
tose, especially at the apex, and but little exceeding the cup. Fruit 
peduncled. Wonders will never cease. 
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THOMAS WILTBERGER. 
A Founder of the Philadelphia College of Pharmacy. 


Several years ago the late Adam Pfromm, a graduate of the 
Philadelphia College of Pharmacy, class of 1869, stated to the 
writer that he owned a painting of the founder of his business— 
Thomas Wiltberger—which he would be glad to leave to the College 
upon his demise, which occurred February 18, 1924; and in keeping 
with this desire his children, David A. Pfromm and sister, have 
presented the painting to the College. 


Thomas Wiltberger was born in 1792 and received his early 
education in the Episcopal Academy of Philadelphia. He then 
became apprenticed to a prominent druggist on Market Street and 
entered the drug business for himself, in 1815, at 233 North Sec- 
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ond Street, where he had an unusually successful career as a 
wholesale druggist. He was one of the founders of the College in 
1821, was a member of the first Board of Trustees and continued 
as a member of the College until his demise in 1832. He was'a 
man of character and was held in high esteem by all who knew him. 

He was succeeded in business by his son, Alfred, in 1849, and 
upon the latter’s death by another son, David S., who continued 
the business until his demise in 1896. It is of interest to add that 
Adam, Pfromm, who had been in the employ since 1863, then 
formed a partnership with I. H. S. Kindig, under the firm name 
of Pfromm and Kindig, which was continued until the death of 
Mr. Kindig in 1906. Since then Mr. Pfromm carried on the busi- 
ness of this more-than-a-century-old firm as Adam Pfromm & 
Company until his recent demise, the business being continued by 
his son, David A. Pfromm, as executor. 


J. W. EncLanp. 


ABSTRACTED AND REPRINTED 
ARTICLES 


PHARMACEUTICAL RESEARCH.}+ 
By V. Cofman, B. SC. (Lond.), M. P. S. 


At no time in the history of humanity did science advance so 
rapidly as it is advancing today, and the rate of progress is not 
likely to diminish in the near future. Old fields of inquiry are 
being extended and new ones constantly opened. Methods and 
formule which were considered satisfactory ten or twenty years 
ago may be antiquated by now. So fast does our knowledge of 
certain subjects accumulate that text-books are out of date almost 
as soon as published, and one has to read regularly the periodical 
literature in order to keep well informed. Pharmacy in its various 
branches, though not the first science and art to be revolutionised, 
has not remained unaffected, and will continue to evolve. It is 
the duty of pharmacists to see that their branch of science shall 
not lag behind, but lead, in the general progress. Are pharmacists 
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equal to this task? The answer, no doubt, must be in the affirma- 
tive. The numerous and valuable scientific communications which 
are presented yearly to the B. P. Conference, and those which 
appear from time to time in the pharmaceutical press, are sufficient 
proof of the ability of pharmacists to carry on research in all 
branches of their science. Yet it is equaily obvious that much 
more could be done, and must be done, in order to keep pharmacy 
abreast of the times, and so as to compare favourably with the 
output of our confreres abroad. One reason why the amount of 
pharmaceutical research in this country is not as large as it might 
be is to be found in the lack of adequate reward for the strenuous 
work involved in original investigation. The introduction of Uni- 
versity degrees in pharmacy will, let us hope, remedy this draw- 
back. It is not within the scope of the present paper to give a 
survey of pharmaceutical research in this and other countries. Its 
aim is the much humbler one of smoothing the path to those phar- 
macists desirous of undertaking research work, by showing how 
one or two difficulties inherent in this kind of work can be over- 
come. 
The Choice of a Subject. 


The choice of a subject proves often a stumbling-block to the 
beginner, who is apt to think that only by a lucky chance will he 
be able to discover new facts of value to science. While it is true 
that important discoveries are sometimes due to chance observa- 
tions, this is by no means the rule; they are more frequently the 
result of investigations undertaken with a definite end in view. The 
pharmaceutical student need have no fear of lack of material for 
research. It is enough to make a systematic study of any subject, 
and problems requiring further experimental investigation will pre- 
sent themselves by the dozen. Human knowledge of today may be 
likened to a small fertile, cultivated, and settled region surrounded 
on all sides by unexplored territories. Starting from any point 
and going in any direction one is sure to come sooner or later across 
virgin soil, by merely following a straight path. And although not 
all explorers strike gold mines, everyone is sure to make many 
new and interesting observations. Ail the same, it may be prefer- 
able, especially in the case of those who look for “immediate 
returns,” to begin with a definite practical problem. The Research 
List published in the “Year Book of Pharmacy” of 1920 (and 
periodically revised), indicating problems which await investigation, 
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will be found very useful for this purpose. Several presidential 
addresses to the B. P. Conference have been devoted to the subject 
of pharmaceutical research, and their perusal may prove of value 
to would-be investigators. 


The Art of Documentation. 


Whatever the problem that has been chosen, the first important 
step is to become acquainted with all the essential facts already 
known about it. To embark on any piece of research without a 
thorough search of the literature on the subject may mean months 
or years of labour wasted in toiling over ground already covered 
and mapped out by other workers. It is as preposterous as starting 
on foot from London in an attempt to scale the heights of Mont 
Blanc. The task of searching through the literature is not an 
easy one. The large number of text-books and periodicals, the 
diversity of languages, the difficulty of obtaining some of the out- 
of-the-way publications, all tend to render an exhaustive inquiry 
in any field a lengthy and tedious process. An enterprising Vien- 
nese bureau has been offering to undertake this work for busy 
investigators; but, needless to say, making use of such intermediary 
would prove an expensive and possibly not very productive method 
of research for beginners. In certain cases, one may be lucky 
enough to find the necessary bibliography already collected by a 
previous worker. Monographs which deal exhaustively with special 
restricted subjects are fairly numerous in certain sciences, but phar- 
macy is not one of them. We are still far from the time when the 
enormous amount of scientific knowledge scattered through 20,000 
or more periodicals shall have been classified and rendered easily 
accessible. For the present, one must learn to make the best use 
of the existing publications, which serve to co-ordinate the work of 
independent investigators. 


A Word About Libraries. 


For the resident in, or visitor to, London two of the most 
useful libraries from our point of view have already been mentioned 
in a previous article (P. J., October 27, 1923, p. 441). One is 
the Library of the Pharmaceutical Society, which needs no recom- 
mendation to pharmacists, and the other is the Patent Office Library, 
which the writer considers one of the greatest scientific assets of 
London. The renowned British Museum Library is of very little 
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use for our work, owing to the unavoidable loss of time in waiting 
for the delivery of the books required. The Science Library at 
South Kensington, though otherwise well provided, suffers from 
the same drawback, but to a less extent. Access to the above libra- 
ries is easily obtained, either on simply signing a register at the 
entrance or on applying in writing to the librarian. Next in useful- 
ness after the library of the Patent Office is that of the Chemical 
Society (Burlington House, Piccadilly). Fellows of the Chemical 
Society and members of certain allied bodies are entitled to borrow 
books and periodicals for home-reading, which is a distinct advan- 
tage. The Library of the Royal College of Surgeons (Lincoln’s 
Inn Fields) is invaluable to pharmacists for reference to medical 
and biological publications which are unobtainable elsewhere. There 
are many other libraries in London of which one may make use 
occasionally. Every scientific society or museum possesses a more 
or less complete collection of books relating to its field of inquiry, 
and these are, as a rule, placed courteously at the disposal of stu- 
dents. As examples, one may mention the library of the Linnean 
Society (for botanical information) or that attached to the Geo- 
logical Museum (Jermyn Street). A movement is now on foot for 
promoting co-operation among local scientific libraries, so that by 
eliminating unnecessary duplication a maximum of periodicals may 
be made accessible to all. Under the direction of Dr. A. W. Pol- 
lard, Keeper of the Department of Printed Books of the British 
Museum, a world-list of scientific periodicals has been completed. 
Over 20,000 periodicals have been indexed, and copies of the list 
have been sent to all important libraries, with a request to place a 
mark against those publications which are being kept. This list, 
when completed, will be of great value to scientific workers, show- 
ing at a glance where any given paper can be found. 


Pharmaceutical Literature. 


When publishing an original investigation it is customary to 
begin with a more or less detailed historical sketch. Writers of 
fifty years ago were generally satisfied when they could trace their 
problem back to Aristotle. Nowadays, in order to be thorough, one 
would have to refer to the time of Knossos and of King Tutank- 
hamen, or to early Neolithic civilisation. But even those who are 
not prepared to undertake archeological researches will find it useful 
to devote a little space to an account of earlier knowledge on the 
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subject under investigation, e. g., the uses which our forefathers 
made of a given drug. There are many valuable sources of infor- 
mation for this purpose, such as Wootton’s “Chronicles of Phar- 
macy,” Flickiger and Hanbury’s ‘“Pharmacographia,” and J. U. 
Lloyd’s “History of the Vegetable Drugs of the U. S. P.” (No. 18 
of the Bull. of Lloyd’s Library of Phar., Bot., and Mat. Med.), 
which serve to introduce the student to this captivating historical 
study. The early editions of the London, Edinburgh, and foreign 
Pharmacopeeias will yield other valuable information under this 
heading, and a comparative account of the variations through which 
a drug and its preparations have passed, with changes of time and 
place, should prove very instructive. Coming now to the essential 
part, the search for recent knowledge on a given problem, one begins 
by reading about the subject in text-books and treatises, follows it 
up in the yearly collections of “Abstracts,” and ends by referring 
to original articles in scientific journals. Thus, supposing that the 
world-be investigator has chosen a problem from the Research List 
given in the “Y. B. P.,” his first step will be to open the “B. P. C.” 
and see what that authoritative book has to say on the matter. 
Further, the (usually more detailed) monograph of the United 
States Dispensatory on the same subject must be read, noting down 
references to original papers and points of special interest encoun- 
tered. The next step is to look through the indexes of the last 
ten or twenty volumes of the “Y. B. P.,” wherein many “abstracts” 
of papers bearing on the subject will be found. These abstracts are 
very helpful in deciding which publications need be consulted and 
which may be neglected. The collective indexes of The Pharma- 
ceutical Journal (1841-56-68-78, etc.) must next be searched in 
quest of further information on the problem. Nor is this all. A 
thorough worker will proceed in the same manner with the “Year- 
book of the American Pharmaceutical Association,” the AMERICAN 
JoURNAL OF PHARMACY, and the invaluable yearly “Digests of 
Comments on the U. S. P.” A slight knowledge of French and 
German would enable the investigator to consult at this stage some 
of the foreign treatises and journals of pharmacy.’ An acquaintance 
with the German language is almost essential when dealing with 


* The best-known among the foreign pharmaceutical periodicals which de- 
serve attention are Journal de Pharmacie et de Chimie, Pharmazeutische Zen- 
tralhalle, Archiv der Pharmazie, Berichte der deuschen Pharm. Gesellschaft, 
and Zeit. d. Schweizer, Apothekervereins. 
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chemical literature. Let no one be deterred by this prospect. To 
acquire a thorough knowledge of a foreign language is indeed a 
lengthy task, but to learn sufficient for the purpose of scientific 
translation is quite a different matter. One or two hours’ study 
per week, for a period of a few months, will generally suffice. 


Chemical Literature. 


So far we have paid attention to pharmaceutical publications 
only. No branch of science, however, is self-contained, least of all 
pharmacy. According to the problem to be investigated the phar- 
macist will have to throw light on his subject by exploring the 
realms of chemistry, botany, physiology, pharmacology, etc. Of 
these, chemistry of one type or another enters in by far the largest 
number of pharmaceutical researches, and a few hints concerning 
the voluminous literature on that subject may prove helpful. 

Beginning with general text-books, one has Beilstein’s “Or- 
ganische Chemie,” a unique compilation to which the chemist work- 
ing with organic substances has to resort daily. In this treatise 
one finds all known organic compounds systematically arranged, 
with an account of their more important characters and full refer- 
ences to original papers. There is, unfortunately, no equivalent 
book in any other language, but very little German indeed will 
enable one to make use of Beilstein, since most of the description 
is in symbols. For information concerning inorganic compounds 
there is, in English, the excellent compendium edited by J. W. 
Mellor (in course of publication), corresponding to the German 
treatises of Gmelin-Kraut and Abbeg and Auerbach. Of great 
value to workers in biological chemistry, among which the phar- 
macist has frequently to consider himself, are the encyclopedias of 
practical and theoretical biochemistry edited by Abderhalden (“Bio- 
chemisches Handlexicon,” 9 vols., and “Handbuch der Biochem- 
ischen Arbeitsmethoden,” 10 vols.). The above are books to which 
every chemical research worker has to refer at some time or another, 
and everyone should be acquainted with their general features and 
the arrangement of their contents, since it will save much time and 
labour afterwards. 

Every branch of chemistry—electro-chemistry, radio-chemistry, 
colloid chemistry, etc.—has its own standard books. It would oc- 
cupy too much space to give details here, and a mere enumeration 
of titles is of little value. The student who has access to a suitable 
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library will have no difficulty in finding his way, after the examples 
already quoted. Thus, supposing that he wishes to detect the con- 
stituents or adulterations of a certain vegetable oil, he may, in the 
first instance, consult a “general” treatise, Allen’s ‘Commercial Or- 
ganic Analysis.” For fuller knowledge he must next look up a 
more specialised book, e. g., Lewkovitch’s “Oils, Fats, and Waxes,” 
and if he desires to probe into the matter deeply he will find it 
necessary to get at the original publications. This, as in the case 
of pharmaceutical literature, can best be done through the medium 
of “abstracts.” The subject index of the Journal of the Chemical 
Society, the American Chemical Abstracts, and the Chemisches 
Zentralblatt will reveal to the reader the enormous amount of orig- 
inal work carried out yearly in the domain of chemistry. Possibly 
hundreds of the published papers will be found to have some bear- 
ing on one’s problem, and, while impracticable to read them all, it 
is not excusable to ignore those which may fundamentally affect 
one’s work. Most scientific and technical papers devote nowadays 
a section to “abstracts,” and the student will naturally make use of 
these as occasion arises. For instance, in the analytical example 
taken above (the analysis of a vegetable oil), though one could 
trace up most of the facts in the chemical abstracts already men- 
tioned, one should also consult the indices of purely analytical 
journals (e. g., The Analyst, Annales des Falsifications, etc.). 

We cannot conclude our fragmentary account of chemical lit- 
erature without mentioning a section of it which acquires daily 
greater practical importance—namely, that appertaining to the bor- 
derland between physics and chemistry. The pharmacist in his 
daily practice is not dealing with purely chemical phenomena. As 
a rule, in dispensing at least, he is careful to avoid chemical “incom- 
patibilities.” His usual work involves solution, suspension, emul- 
sification, extraction, and the like, which fall within the realm of 
physical chemistry. Owing to the vastness of the subject there is 
no encyclopedic treatise in this branch of science, but the series of 
monographs published by the Cambridge University Press, when 
complete, will fill this lacuna. At present Landolt’s “Physicalische 
Konstante” is to the physical chemist that which Beilstein’s book is 
to the worker in organic chemistry. To it he refers daily to find 
the physico-chemical properties of the substances which he uses, and 
information as to where more detailed knowledge can be obtained. 

As a final advice, the student is advised to find out for himself 
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the standard text-books in other sciences connected with pharmacy— 
e. g., botany, pharmacology, physiology, etc., so that when the occa- 
sion arises, he can obtain, without loss of time, first-hand reliable 
information. 


SCIENTIFIC AND TECHNICAL 
ABSTRACTS 


DETERMINATION OF SMALL QUANTITIES OF LEAD.—In a paper 
presented in November last to the British Society of Public Ana- 
lysts and published in The Analyst (1924, 49, 124) Dr. J. C. Thresh 
gives procedures for determining minute amounts of lead in potable 
water and urine. It depends on the production of colloidal lead 
sulphide and comparison with standards. The colloidal condition is 
obtained by precipitating the metal in the presence of an acetic 
acid gelatin, prepared as follows: 


Acetic acid, 36% 27.0 CC. 
Water 73.0 CC. 
Gelatin O.I grm. 


The gelatin should be of good quality, such as that used for 
bacteriologic purposes. It is to be dissolved in the mixture of acid 
and water at a temperature below the boiling point. About 1 cc. 
of the solution wili be needed for 50 cc. of water. The color of 
many surface waters interferes with the test. Results with other 
waters and test-analyses were found to differ, and Dr. Thresh 
found that water distilled in glass vessels was uniform, but that 
distilled in tinned copper contained minute amounts of the latter 
metal, sufficient to interfere. One part of copper in 100,000,000 of 
water has a distinct interfering action, the sulphide being much 
paler than lead sulphide. In a natural water from South Wales 
copper to this dilution was found. If metallic tin is immersed in 
the copper-containing water, the latter metal seems to be removed 
and the sample gives a normal reaction. If a silver spoon is left 
over-night in water a condition is produced which has an interfering 
effect similar to that of minute amounts of copper. (Is it possible 
that this may be due to copper, as all commercial silver articles 
contain considerable amounts of the baser metal? The recent re- 
searches on dezincing of brass have shown that in selective corro- 


Am Jour Scientific and Technical Abstracts 445 
sions the whole alloy may dissolve and the less positive metal be 
re-deposited. Note by abstractor.) 

For the determination of lead in urine, Thresh advises the fol- 
lowing process: At least 100 cc. of the sample is heated nearly to 
boiling and normal sodium carbonate solution added until the liquid 
becomes turbid. The precipitate flocculates on gentle shaking. Gen- 
erally 1 cc. of the sodium carbonate solution will suffice. The 
liquid is allowed to stand until clear. This can be poured off or 
passed through a small filter, upon which the whole precipitate is 
collected, washed with distilled water, made alkaline with sodium 
carbonate and finally dissolved in about 2 cc. of acetic acid (36 per 
cent.) mixed with 12 cc. of hot water. The total filtrate need not ex- 
ceed 25 cc. To this filtrate is added 0.5 cc. of the acetic acid gelatin 
and hydrogen sulphide. The color should be compared with standard 
in the usual manner. It is important that no results should be 
accepted until the analyst has tested out the procedure with lead- 
free samples. Thresh found in the course of this investigation that 
common filter papers may contain lead. It is therefore necessary 
to use paper thoroughly exhausted with acid. Attempts to deter- 
mine lead in beer and cider were at first prevented by the large 
proportion of coloring matter thrown down, but by using precipi- 
tated chalk instead of sodium carbonate the precipitate is very pale 
and the method promises to be satisfactory on further experiment. 

The original paper on the method appeared in The Analyst, 
1921, 46, 270. (In giving this reference, Thresh has inadvertently 
given the volume as 45, but the correct reference has been verified.) 
The method is well worth trial, but it will be necessary for the 
analyst to make a number of test-analyses to get the proper technic. 


H. L. 


Ratio OF DEssICATED MATERIAL TO FRESH GLANDULAR Tis- 
suE.—Dr. F. Fenger, chairman of the sub-committee on digestive 
ferments and glandular products, submitted the following facts at 
the recent meeting of the Scientific Session of the American Drug 
Manufacturers’ Association: 

“At the request of the chairman of the scientific section, this 
sub-committee undertook to investigate the ratio of dessicated ma- 
terial to that of fresh glandular tissue. Since the medicines behind 
the labels are produced under actual factory conditions, it seems 
logical to accept the actual manufacturing yields as standard, rather 
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than the data based on laboratory findings. As we all know, labora- 
tory yields and factory yields very seldom agree. Below is sub- 
mitted a list representing the average ratios between fresh and des- 
sicated material of the most important glands based on actual 
manufacturing tests: 


Corpus Luteum 1:5 
Mammary Gland 1:8 
Ovarian Substance 1:6 
Parathyroid 1:10 
Pineal 1:6 
Pituitary whole gland 1:5 
“anterior 1:5 
posterior 1:6 
Suprarenals U. S. P. standardized on epinephrin content 
Thymus calf 1:6 
sheep 1:8 
Thyroid U. S. P. standardized on iodine content” 


DETECTION OF VANILLIN AND DISTINCTION FROM CUMARIN.— 
Under the influence of mild oxidizing agents vanillin loses an atom 
of hydrogen and two molecules of the residue unite to form “de- 
hydrodivanillin,” which crystallizes in slender, minute, colorless 
needles, melting at 302-305 degrees, nearly insoluble in water, but, ow- 
ing to the presence of phenolic hydroxyl, soluble in dilute sodium 
hydroxide. Messrs. Hérissey and Delauney recently presented to 
the Paris Pharmacy Society the details of a process for detecting 
small amounts of vanillin on this principle, having found that ferric 
chloride suffices for the oxidation. The report appears in Reper- 
toire de Pharmacie ([3], 1924, 35, 72). They suggest the follow- 
ing procedure: 10 cc. of a dilute solution of vanillin are mixed 
with 1 cc. of a dilute solution of ferric chloride, made by adding 1 
volume of the official solution to 9 volumes of water. The liquid 
acquires a blue tint. It is placed in boiling water for five minutes, 
when the: crystals of the conjugated compound separate. With 
solutions as dilute as 1 in 10,000 the separation does not occur for 
several hours. In some cases the precipitate will not be pure, and 
should be dissolved in a few drops of sodium hydroxide solution, 
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filtered or centrifuged, and the compound re-precipitated by addi- 
tion of acetic acid. 

For detection in the presence of other vegetable substances, the 
authors recommend taking advantage of the volatility of vanillin 
with open steam. Details of experiments are given to show that 
the separation is only partial if limited amounts of the liquid are 
distilled, but by pushing the process almost to dryness, a consider- 
able portion of the substance can be obtained in the distillate. 

Experiment showed that the reaction occurs as indicated, 
though the precipitate appears as a flocculent mass to the unaided 
eye. On examination with moderate magnifying power, the long 
slender crystals are clearly seen. Cumarin gives no color and no 
crystals. The blue tint produced by the action of the ferric chloride 
on vanillin sometimes disappears promptly on heating, sometimes 
changes to a dirty greenish. H. L. 


MEDICAL AND PHARMACEUTICAL 
NOTES 


CoRRECTION: PLANT ScIENCE LaBoraToRy SEMINAR REPORT 
(March, 1924, issue).—On page 214, twenty-sixth line, in the sec- 
ond paragraph after “compete with” a whole line of the typed 
manuscript was omitted. 

The sentence should read as follows: “After, however, these 
facts have once been established, it seems unfair for a State institu- 
tion to compete with reputable manufacturing firms who are really 
in the best position to conduct the processes from crude drug to fin- 
ished product better than any other institution.” 


REACTIONS OF AFCMORPHINE.—The authors find that the reac- 
tion of Feinberg (the appearance of a red amethyst colour when a 
I :100,000 solution of apomorphine is treated with a 1:100 solution 
of K3Fe(CN)¢, and then shaken with benzin) is not invariably suc- 
cessful. It is, however, constantly so if the test is modified by add- 
ing to the apomorphine solution a trace of NaHCQOs, free from 
NaeCO3. By using either EtgO or CHClg as the immiscible solvent, 
a violet colour is obtained. With MeOH the violet tint ultimately 
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becomes blue. KoCrO, also gives the reaction, even without the 
addition of NaHCO3. Other oxidizing reagents, however, fail to 
give any colour reaction; these include KgCrgO7, NalOs, (NH4)>o- 
SO4, HgCle, PtCly, AuCl; and I. Ammonium molybdate and 
vanadate give no reaction even after adding NaHCO3. CgHg or 
C53H,,0OH are good immiscible solvents for the reaction —L. van 
Itallie and A. Harmsma (Pharm. Weeblad, 1923, 66, 1046). 


Through Pharm. Jour. 


Ort or Gariic.—The author makes a plea for the more exten- 
sive cultivation of garlic (Allium sativum) in Italy. Oil of garlic, 
obtained by steam distillation, is yellow, and has a sp. gr. of 1.0525. 
It does not distill undecomposed at atmospheric pressure. It has 
a strong odor, which can be masked or neutralised by oils of mint, 
cloves, thyme, or parsley. It is slightly soluble in water, and soluble 
in alcohol and ether. It contains 6 per cent. of CgH12Soe, 60 per cent. 
of CgH small quantities of CgHi9S and CgH49S4, and a ses- 
quiterpene Co4H,5. It contains no (C3H5)2S, which, together with 
CSe, has been used to adulterate oil of garlic. The oil produced 
commercially has been marketed as Allylum Sulfuratum (which 
should not be confounded with allyl sulphite). Sixteen Kgms. of 
garlic give 10-2 Gms. of pure oil, which is used in pharmacy as a 
rubefacient and vermifuge.—E. Fenerolli (Riv. ital. ess profum., 
1923, 28, through Chem. Abs., February 10, 1924, 441). 


Toxicity oF BartumM SuLpHaTte—Chemically pure barium 
sulphate is an inert, practically insoluble non-toxic compound, and 
may be safely used as a contrast medium in Rontgen work. Any 
little influence it may have on the stomach and intestines is prob- 
ably mechanical. From statistics of nearly 130,000 cases, the use 
of barium sulphate appears to show that where cases of poisoning 
have occurred they were clearly due to the use of impure, 7. e¢., 
a commercially instead of a pharmaceutically prepared material. 
The sulphate has been found useful in dysentery and enteritis, and 
also in cases of duodenal ulcer, and, being quite inert, probably acts 
simply as a covering and protecting material. The symptoms of 
barium poisoning are:—(1) Nausea, salivation; vomiting, griping, 
colic, and diarrhoea; (2) effects on the nerves and blood-vessels 
resembling those of digitalin; (3) contraction of the involuntary 
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muscles of the intestine; (4) dizziness, buzzing in the ears, dim- 
ming of vision, feeling of tension and intense irritation in the skin, 
probably the result of vascular contraction. The action on the 
blood-vessels would appear to be the real cause of death in fatal 
cases. The cases of poisoning reported were apparently due to 
barium carbonate and sulphide used in place of the sulphate or 
occurring in it as an impurity. The presence of barium carbonate 
is considered as an inexcusable impurity. “Citobarium,” “Eubar- 
ium” and “‘Baradiol” are mentioned as being in use, but are not 
described ; they are probably trade names for preparations of barium 
sulphate supplied by dealers for use by radiologists—Med. Sci. 
Abs. and Rev. 


NEWS ITEMS AND PERSONAL NOTES 


NATIONAL CONFERENCE ON PHARMACEUTICAL RESEARCH 
—RESEARCH INFORMATION, APRIL, 1924.—A census of the research 
work now being performed by instructors and students of American 
colleges of pharmacy, either as candidates for higher degrees or as 
research fellows, brings out the fact that twenty-nine persons have 
been so engaged during the current year. A tabulated list of these 
pharmaceutical research workers follows: 


Columbia University College of Pharmacy. 
C. W. Ballard, M.A., Phar. D., Can- Pharmacology of the genus, Ery- 


didate for Ph. D. Columbia Univ. throxylon. 
W. J. Bonisteel, B.S., Candidate for Pharmacognosy of Colombia cincho- 
M.S. Columbia Univ. nas. 


H. C. Kassner, B.S. (Plaut Fellow Histological and chemical examina- 
N. Y. C. P.), Ph. D. Univ. London, tion of the seeds of Jpomoea hede- 


November, 1923. racea. 
Hugo H. Schaefer, Phar. D., Candi- Wax acids and coloring matter of 
date for Ph. D. Univ. of Berne. stick lac. 


University of Michigan College of Pharmacy. 


W. J. McGill, M.S., L. R. Wagener, Electrometric Methods of Alkaloidal 
M.S. (A. Ph. A. Research Grant). determinations. 

Theodore F. Thorsberg, B.S., Candi- Composition of glycerite of bismuth. 

date for M.S. Univ. Mich. 
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University of Minnesota College of Pharmacy. 


C. V. L. Netz, M.S., Candidate for 
Ph. D. Univ. Minn. 


Effects of various charcoals on al- 
kaloidal solutions. 


Philadelphia College of Pharmacy and Sciences. 


L. K. Sung, A. B., M. D. 


Leon Wasserman (Kilmer Research 
Fellow). 


Botanical and chemical characteris- 
tics of Chinese cardamoms. 

Occurrence and significance of silicon 
in drugs. 


University of Washington College of Pharmacy. 


G. H. Needham, B.S. (A. A. Denny 
Fellow), Candidate for M.S. Univ. 
Wash. 

Paul Cheng, B.S., Candidate for M. 
S. Univ. Wash. 

Helen Eheim, B. S., Candidate for M. 
S. Univ. Wash. 

Dorothy Gaston, B.S., Candidate for 
M.S. Univ. Wash. 

F. J. Goodrich, M.S., Candidate for 
Ph. D. Univ. Wash. 

Mrs. O. H. Nelson, M. S., Candidate 
for Ph. D. Univ. Wash. 

Harriet Snidow, B.S., Candidate for 
M.S. Univ. Wash. 

H. A. Shoemaker, B.S., Candidate 
for M.S. Univ. Wash. 


‘Howard Count on Determination of 


Spoilage of Canned Goods, 


Analysis of some Northwestern 
Plants. 

Determination of Alcohol in 
Products. 

Pharmacology of Synthetic Esters. 


Drug 


Pharmacology of some new Urethane 
Derivatives. 

Commercial Production of Benzalde- 
hyde. 

Pharmacy of Acetyl-salicylic acid and 
allied compounds. 

Pharmacology of Hydrazine deriva- 
tives. 


University of Wisconsin Course in Pharmacy. 


F. J. Bacon, M.S. (Hollister Fel- 
low), Candidate for Ph.D. Univ. 
Wis. 

J. G. Dellinger, A. B. (A. J. Marshall 
Fellow), Candidate for M.S., Univ. 
Wis. 

G. C. Jenison, M.S. (Fritsche Bros. 
Fellow), Candidate for Ph.D. 
Univ. Wis. 

K. H. Rang, B.S. (A. Ph. A. Re- 
search Grant), Candidate for M.S. 
Univ. Wis. 

W. L. Rintelman, B.S. (Newport 
Chem. Co. Fellow), Candidate for 
M.S. Univ. Wis. 


in the Bio- 
(b) Digita- 


(a) Genetic Problems 
chemistry of Mints; 
lis. 

Chemistry of the seeds of Bira Ore- 
lanna. 


Reduction of Pulegone and other 
Problems in the Biochemistry of 
Mints. 

Decolorized Tincture of Iodine. 


Guaiacol Derivatives. 
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B. V. Christensen, B. Ph., Candidate Monarda Studies. 
for M.S. Univ. Wis. 

G. L. Jenkins, M.S., Candidate for Datura. 
Ph. D. Univ. Wis. 

J. C. Liu, B.S., Candidate for M.S. Chinese Rhubarb. 
Univ. Wis. 

E. T. Motley, M.S., Candidate for Precipitated Sulphur. 
Ph. D. Univ. Wis. 

A. H. Neumann, B.S., Candidate for Seidlitz Powder. 
M.S. Univ. Wis. 

J. F. Sabin, B.S., Candidate for M. Chlorine Water. 
S. Univ. Wis. 

Sent in by H. V. ARNY, Chairman, National Conference on Pharmaceutical 

Research, 115 West Sixty-eighth Street, New York City. 


SrupENTs’ Tour, S. K. & F. Lasoratories.—Many druggists 
throughout the country can recall with pleasure the day when, as 
seniors in pharmacy, they made a tour of inspection of the labora- 
tories of Smith, Kline & French Company. 

For over twenty-five years the students from Philadelphia’s 
big pharmacy schools have been making this annual pilgrimage. 
Great interest is displayed by them in the operations and processes 
which they have worked out on a smaller scale in the college labora- 
tories. 

This year over four hundred students, accompanied by members 
of the faculty, from the Philadelphia College of Pharmacy and Sci- 
enee, and the School of Pharmacy, Temple University, spent from 
April 21st to April 26th going from department to department, 
under the guidance of the Smith, Kline & French Company’s lab- 
oratory staff. 

At the end of each trip a sumptuous dinner was served to the 
students, who were then addressed by various faculty members and 
laboratory officials. Both Dean LaWall and Dean Cameron were 
present and expressed their appreciation of the opportunity given 
the students to see what goes on in a commercial pharmaceutical 
laboratory. 


DEAN LAWALL ELEcTED TO MEMBERSHIP IN THE SOCIETE DE 
PHARMACIE OF Paris.—_-Announcement is made to this JouRNAL, 
through the offices of L. Gimbert, secretary general to the Society 
of Pharmacy, of Paris, of the election of Dean Charles H. LaWall 
to corresponding membership in that august organization. 
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BOOK REVIEWS 


DIE CHEMISCHEN UND PHYSIKALISCHEN PRUFUNGSMETHODEN DES 
DEUTSCHEN ARZNEIBUCHES. 5 Ausgabe. By J. Herzog and 
A. Hanner. 2d edition, thoroughly revised and enlarged. 8vo. 
vi-426 pages. 10 illustrations. Berlin, Julius Springer. 
Bound, $3.35. 


This comprehensive work is issued from the laboratory of the 
Business Association of German Apothecaries and is intended, as 
the title indicates, as a guide in the examination of standard medi- 
cines, especially those included in the work which is the German 
Pharmacopeeia. It has, however, been also adapted as a text- 
book for advanced students and for analysts engaged in such lines. 
Considerable attention has been given to theoretical questions, the 
authors believing that intelligent and satisfactory laboratory work 
can only be done when the analyst is familiar with the molecular 
structure of the substance with which he is working. Complex 
procedures are described in great detail, so that even those of lim- 
ited experience may carry them out. It must be noted, however, 
that experience is essential in all cases, and that even elaborate 
descriptions may not alone suffice in complex cases. The methods 
have not been limited to those indicated in the official work, but 
the general literature has been drawn on for additional data. The 
matter of the book is arranged in a general part of over eighty 
pages, in which the standard procedures, such as determination of 
melting and boiling points, iodine number, specific gravity and many 
other data commonly designated “constants” are set forth. In this 
section are also included special determinations, such as that of 
morphin in opium and alcohol in fluid extracts and tinctures. The 
book is therefore an excellent manual of analysis of standard drugs. 

It is, of course, not possible in the space at command to review 
even a small proportion of the procedures, but a survey of its pages 
shows that the processes are carefully selected and clearly described, 
and that many cautionary suggestions are incorporated. As the 
several items are arranged in alphabetical order under the official 
titles, the authors have assumed that an extended index is unneces- 
sary and have furnished only a brief one. A rather full table of 
contents is, however, given. To institute a comparison between 
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German and American practice in this field it is interesting to turn 
to the methods for the detection of methyl alcohol, that substance 
being at present much in the mind of the American chemist engaged 
in food and drug work. It is, of course, not fair to hold the book 
responsible for not presenting a method which has been developed 
only in the last few months, but the procedures given by Herzog 
and Hanner seem somewhat antiquated. They point out that com- 
mercial methyl alcohol contains a notable amount of acetone and 
that this can be easily detected by the nitro-prusside test. In view, 
however, of the fact that pure methanol may be used in pharma- 
ceutical preparations, it is always necessary to test for this, and 
for this purpose they advise the morphin sulphate test. The pro- 
cedure is given in much detail and will take considerable time. 
Undoubtedly, the procedure of the U. S. P. with LaWall’s modifi- 
cation, as described in this journal (1923, 95, 812) is preferable. 
Eschbaum is quoted for a process in which distillation is avoided, 
applicable to tinctures, by defecation with lead subacetate, but La- 
Wall’s observation (A. J. P., 1924, 96, 226) that glycerol will simu- 
late methanol in the U. S. P. process shows that distillation must 
always precede the application of the test. 

Although close examination may show a few methods and 
statements not universally acceptable, the work is a very creditable 
and valuable contribution to the literature of drug analysis. Ger- 
man scientists have always been decidedly cosmopolitan in their sur- 
veys of the field in which they are working, rarely neglecting the 
literature of any country that was worth sifting. The war has 
stimulated the nations that were arrayed against Germany to very 
active efforts in developing all phases of applied science, but it is 
important that pure science should not be neglected. It was by 
the co-ordinated cultivation of theory and practice that the coal-tar 
color industry of Germany was able to reach the dominant position 
which, by reason of its close relation to the production of war ma- 
terials, came near securing to the Teuton the commercial and 
political control of the world. The end is not yet, and the work in 
hand is an evidence in its excellence both as to matter and form 
that German thoroughness is still active. 

Henry LEFFMANN. 
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NEUES PHARMAZCUTISCHES MANuAL. By Eugen Dietrich. 14th 
revised and improved edition, prepared by Dr. W. Kerkhof. 
8vo.  viii-825 pages, illustrated. Berlin, Julius Springer. 
Bound, $5.00. 


One is not astonished to read in the preface to this edition that 
fourteen issues of the work have appeared within thirty-four years, 
for it is a vast collection of useful information. At first examination 
it seemed to be best described to American readers as combination 
of the National Formulary, Pharmacopceia and a textbook on 
Practical Pharmacy, but its scope is really even wider than this com- 
parison indicates, for many formulas outside of pharmaceutics are 
to be found. The bulk of the book consists of formulas for medici- 
nal preparations, including all forms of cosmetics, such as face- 
powders and hair restoratives, as well as paint and varnishes. In- 
struction is given in all the important procedures of pharmacy, in- 
cluding even glass-cutting. A noteworthy remark in the preface 
is that the several substitutes for standard articles that were 
brought into use during the war, in consequence of the stringent 
blockade and other causes, have not been incorporated into the for- 
mulas. The post-war conditions have been marked by amelioration 
of the supply of standard raw materials. German markets are anxi- 
ously awaiting a full restoration to peace conditions, even perhaps 
at higher-than-pre-war prices, but substitutes compelled by war 
conditions are now not in evidence. Much, however, has been added 
to the book in the shape of new apparatus and receipts. 

The original issue was the work of Eugen Dietrich, who edited 
many editions. The thirteenth edition was edited by his son, Dr. 
Karl Dietrich, who died in 1920. The general arrangement of the 
present issue follows the established form. 

Turning to the contents of the book, it is found to be largely 
a collection of formulas for all kinds of medicinal purposes, as well 
as accessories and household materials. These are set forth clearly 
and neatly, with quantities, expressed in the decimal system. The 
names of substances are almost always the German folk-names. 
This would make the book of iittle use outside of the country of 
its origin, were it not for the cosmopolitan spirit that is so charac- 
teristic of the German scientist, for a complete glossary giving the 
Latin, French and English equivalents of these names is furnished, 
together with a comprehensive and valuable index. This feature 
makes the book of direct service to pharmacists and chemists out- 
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side of Germany, and it is, indeed, a work that should be in the 
library of every college of medicine and of pharmacy. The English 
names given for common compounds are of the older type, such as 
“nitrate of ammonium” instead of the now commonly used and 
preferable “ammonium nitrate,” and it will be well if the editor, 
in preparing the next edition, should make the necessary changes 
throughout the book. The earlier form of the phrases in which the 
preposition “of” was used, as in “chloride of sodium,” “sulphate 
of zinc,” were really mere mistranslations of French phrases in 
which “de” is used. The French language does not readily use a 
noun as an adjective. Our phrase “iron road” appears in French 
as “chemin de fer,” “road of iron.” Very many of the formulas 
given in this book are of the polypharmacy type, containing ten or 
a dozen ingredients and some almost a score. As noted above, the 
procedures in pharmacy are given much attention and even the 
methods and apparatus used on the large scale. In connection with 
several formulas for hair dyes, notice is given that lead dyes are 
forbidden in Germany, Hungary and Austria and that those con- 
taining silver are forbidden in Bavaria. No formula is given for 
the paraphenylene diamine dye, as experience has shown that it is 
dangerous. 

The serviceability of the book is greatly advanced by the com- 
prehensive index, as well as by the detailed and systematic arrange- 
ment. The mechanical execution is excellent in all respects, and 
the book takes rank as one of the most serviceable additions to the 


library of the pharmacist. 
Henry LEFFMANN. 


Alfred A. Knopp, publisher, New York City, submitted the 
following two books for review: 


CONSCIOUSNESS, LIFE AND THE FourtH DimMENsion. A Stupy IN 
NatuRAL PuiLosopuy. By Richard Eriksen, Ph. D., Lec- 
turer in Philosophy in the University of Christiania. 213 pages. 
Cloth, $3.00. 


The modern theory of relativity has made the question of higher 
dimensions of reality an object of renewed interest. Time is con- 
sidered as the fourth dimension of space and enters into the funda- 
mental equations of relativity just as the co-ordinates of space. 
Thus a four-dimensional mathematical scheme is applied to the 
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world of physics. But the problems connected with space and time, 
the relations between them and the part they play in reality as a 
whole, cannot be treated by mathematics and physics alone and psy- 
chology has a good deal to say as well, because space and time are 
factors with which this science has to deal in various forms. The 
author, a lecturer in philosophy in the University of Christiania, 
endeavors to connect the fourth dimension with the stream of con- 
sciousness and the chain of organic life. 


A Moruer’s Letters TO A SCHOOLMASTER. With an Introduction 
by James Harvey Robinson. 283 pages. Cloth, $4.00 

Most adults might well envy the attainments of the child de- 
scribed in this book—the eagerness and breadth of his knowledge, 
his poise and understanding and lovely play of the imagination. 
Peter and his mother found out that teaching, as commonly prac- 
ticed, and learning, have so very little to do with one another. As 
Peter politely explained to the schoolmaster, he was too busy to go 
to school. Diligence, he had learned from his mother, is not merely 
etymologically derived from “delight,” but relies on joyous curiosity 
for its firmest hold. And how little do we “find out” in the school- 
room! Peter was mystified by the quietness of the schoolroom and 
wondered how anyone could be learning much when the pupils 
seemed to be doing so little. 

The chief aim of the volume is that it unfolds with great insight 
and adequate detail a means of promoting intelligence to the chief 
place in education and giving it its proper position as the basis of 
effective discipline and order. It is a fascinating book for both par- 
ents and teachers. Even professors in colleges and also in colleges 
of pharmacy can profit by it. The writer admits this himself. 


Otto RAUBENHEIMER, Ph. M. 


DruG StorE MERCHANDISING. Ways AND OTHER Ways. By Paul 
J. Mandabach. 12 mo. 199 pp. 37 [Illust. Cloth, $2. The 
National Drug Clerk, Chicago. 

This excellent little book contains nearly one thousand tried and 
proved methods of drug store merchandising. The chapters deal 
with advertising and sales, drug clerk, interior displays, manage- 
ment, seasonable calendar, slogans and window displays. It is full 
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of valuable information, which should be acquired by commercial 
and professional pharmacist, by clerk and proprietor. An alpha- 
betically arranged index of four pages is another good feature of 
the book. 

Otto RAUBENHEIMER, Ph. M. 


THE EssENTIALS OF PuysioLocy, INCLUDING THE PHARMACO- 
DYNAMICS OF THE ImPoRTANT TypicaL Drucs. By George 
Bachmann, M.S., M. D., Professor of Physiology in the School 
of Medicine of Emory University ; Sometime Demonstrator of 
Physiology in the Jefferson Medical College of Philadelphia; 
and A. Richard Bliss, Jr., A. M., Phm. D., M. D., Professor of 
Pharmacology and Director of the Departments of Pharmacol- 
ogy and Director of the Departments of Pharmacology and 
Physiology in the Colleges of Medicine and Dentistry and 
School of Pharmacy of the University of Tennessee. With 178 
Illustrations. Cloth, $3.50. Philadelphia, P. Blakiston’s Son & 
Co., 1012 Walnut Street. 


A’ flute player once remarked to the writer that the trouble 
with most flute music was that it was originally written for some 
other instrument. The same idea is painfully true concerning the 
textbooks of physiology which have been used in schools of phar- 
macy ; some of them are compends intended for rapid review of the 
subject by medical students, others have been compiled for elemen- 
tary instruction to be given in high schools. The first group of 
books take for granted so much preliminary knowledge of anatomy 
and histology that they are almost unintelligible to a pharmacy stu- 
dent ; the second class omit a large amount of important details that 
are necessary for the understanding of drug action and hence fail 
to fulfill one of the prime requisites for the student of pharmacy. 

The subject of this review was deliberately undertaken to fill 
the very obvious need of pharmaceutical schools. Some time ago 
the authors sent a questionnaire to the teachers of physiology in 
schools of dentistry and pharmacy throughout the United States and 
Canada inquiring as to the need for such a work and asking sugges- 
tions as to the ground that should be covered. The replies received 
established the existence of a genuine demand for a textbook of this 
nature. 
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The difficult task which the authors set themselves has been 
performed with surprising success. Indeed, the work is so well 
planned and so carefully executed that it is difficult to find anything 
to criticise unfavorably. Two features of the book stand out in 
most striking comparison with other textbooks on similar subjects as 
being of signal assistance to the beginning student. The first of 
these is the large number, and character, of the illustrations. These 
consist of semi-diagrammatic pictures of gross anatomy and histo- 
logical structures, of diagrams illustrating the principles of physio- 
logical relations, and a few tracings of actual experiments from phys- 
iological laboratories. Several of the diagrams are reproduced in 
different colors, thereby greatly aiding the eye to quickly comprehend 
their purpose. The illustrations are obviously not intended merely 
as works of art to adorn the pages of the book, but really do explain 
the text. A glance, for example, at the simple diagram illustrating 
the diapedesis of the white blood cells, or that showing the nerve 
control of respiration, or the diagram of the different portions of 
the digestive apparatus, conveys a clearer concept than could be 
given by pages of description. 

The second feature which is especially notable from the stand- 
point of the student is the typographical arrangement. By means of 
the liberal use of italics and black-faced letters, of frequent sub- 
divisions of chapters, and of side titles to paragraphs, the attention is 
at once directed to the key-word, or rather key-idea, of the subject 
matter. 

The work starts with two introductory chapters on the biologi- 
cal concept of the cell, its structure and properties ; followed by con- 
sideration of the essential histology and anatomy of the epithelial and 
connective tissues. After this is taken up in order the muscular 
system, the nervous system, the circulation, respiration, digestion, 
etc. In each instance there is a concise statement of the essential 
structure of the organs involved with a discussion of the purpose 
and method of their function. In accordance with the recommenda- 
tion of the Pharmaceutical Syllabus, that instruction in Pharmaco- 
dynamics is best given in connection with the Physiology Course, at 
the end of the consideration of each one of the great divisions is 
given a chapter on the Pharmacological Relationships. For instance, 
Chapter 3, which follows the description of cell structure, gives a 
brief review of the mode by which drugs affect the cellular activity ; 
after a consideration of the chapter on muscle tissue is a chapter 
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giving brief review of the action of those drugs which are chiefly 
concerned with the modification of muscular contractions. These 
pharmacological portions, although too brief to be utilized as a text- 
book of Pharmacodynamics, serve a useful purpose in linking in the 
mind of the student physiology with pharmacology. 

While the book is primarily intended for the use of under- 
graduate students, we believe it would be also a very interesting ad- 
dition to the library of those practicing pharmacists who have not yet 
mentally ossified. The true professional man must continue a stu- 
dent as long as he practices his profession. No man can be a mas- 
ter of his own science unless he has at least a general knowledge 
of cognate fields and we know of no book better calculated to give 
the philosophically inclined pharmacist an understanding of the 
general principles of physiology. 

H. C. Woop. 


THE RoMANCE oF Sorcery. By Sax Rohmer. E. P. Dutton & Co., 
New York. 


Sax Rohmer has long been known as a writer of tales of mystery 
and imagination, usually dealing with some phase of Oriental life or 
lore. This volume, which is published without prefatory note or 
introduction, is undoubtedly a by-product of the researches which the 
author must have made in the bibliography of the occult and the 
unusual in the preparation of his works of fiction. The following 
chapter headings give an idea of the character of the book: Sorcery 
and Sorcerers, Appolonius of Tyana, Nostradamus, Dr. John Dee, 
Cagliostro, Madame Blavatsky, Sorcery and the Law. 

Seldom has a book appeared that is so filled with unusual in- 
formation drawn from rare manuscripts and publications. 

The author’s narrative ability has made of the book a readable 
volume in which one is left with the impression that Mr. Rohmer 
believes many of the tales that he tells and that there is little differ- 
ence between the credible and the incredible. 

Those who have a fancy for the odd or occult will appreciate 
the two hundred and twenty pages of The Romance of Sorcery. 


Cuartes H. LaWA tt. 
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Tue Expert Witness. By C. Ainsworth Mitchell, M. A., F.I.C. 
W. Heffer & Sons, Ltd., Cambridge, England. 


The able editor of The Analyst whose facile pen has contributed 
many scientific works of value during many years of active service 
as an analyst, has contributed another distinctive volume to the lit- 
erature of his profession. Expert Evidence, Evidence of Identity, 
Identification of Skin Prints, Medical Evidence, The Evidence of 
the Chemist, Scientific Evidence in Poison Trials, Bacteriological 
Evidence, Documentary Evidence, The Expert in Handwriting, Ex- 
perts in Art, and The Applications of Expert Evidence to History 
are chapter headings which give one an idea of the breadth and 
scope of the work. There are nearly seventy illustrations scattered 
through the 188 pages of the book which add greatly to its value and 
enjoyment. 

The style is attractive, the subject matter is fascinating and one 
lays the book aside with an impression in which the exploits of 
Sherlock Holmes, Raffles, the Lone Wolf, Old Sleuth and 
Nick Carter seem to have been blended together in a glorified series 
of episodes of enthralling interest. Every chemist, pharmacist and 
physician should read it at least once and every lawyer should read 
it twice for the profit of the perusal alone. The enjoyment of the 
reading is a by-product of no little value. 


Cuartes H. LAWALL. 


Poison Mysteries IN History, ROMANCE AND CRIME. By C. J. S. 
Thompson, M.B.E. J. B. Lippincott Co., Phila. 


This is not a work on toxicology, but a fascinating chronicle of 
poisons and poisoners of all times and all climes. 

Starting in with the poisons used by primitive peoples; the 
Malay, African and Indian native poisons and ordeal poisons, the 
story continues through the times of the Egyptians, Greeks, Hebrews 
and Chinese and on down through the ages. The book is divided 
into two parts, of which some of the chapter headings show the 
scope: Poisons used by Ancient and Primitive Races, Poisons Used 
by the Egyptians, Greeks, etc., Antidotes to Poisons in Ancient 
Times, Preventive Methods and Substances Used Against Poisons, 
Superstitions Connected with Poisonous Plants, The Poison Lore of 
Toads and Spiders, Some Classical Poisons and Their Histories, 


| 
| 

| 


Am. Jour. Pharm. i 
June, 1924, 


Book Reviews 461 


Royal and Historic Poisoners, Poisons Tried on Human Beings, 
The Slow and Time Poisons of Medieval Times, The Italian School 
of Poisoners, The Mystery of the Borgias, Poison Mysteries in 
Early Scottish History, Historic Poison Cases in France, The Mys- 
tery of Ann Robsart’s Death, A Poison Mystery of the 17th Century, 
A Mystery of the Austrian Court of the 17th Century, Poison Plots, 
Curious Methods Adopted by Secret Poisoners, Love Philtres and 
Poisons, Poisons in Food, Poisons Used in Warfare, Criminal Poi- 
soning with Bacteria, Poison Habits, Hashish and Hashish Eaters, 
Poisons in Fiction. 

The foregoing chapters occupy over 250 pages of Part I, Part 
II consisting of 150 pages and an index concerns itself particularly 
with famous poison mysteries. The text is well illustrated and in- 
terestingly written. No technical library should be without this 


book, which will also find a place in many libraries of general in- 
terest. 


CuarLtes LAWALL. 


A CENTURY OF THE U. S. PHARMACOPa@!IA, TITLES, SYNONYMS AND 
ABBREVIATIONS. By H. A. Langenhan, Assistant Professor of 
Pharmacy, University of Wisconsin. Bulletin of the University 
of Wisconsin, Series No. 1210. Pharmaceutical Experiment 
Station, 1923. 


This synoptical outline of titles, synonyms and abbreviations of 
the various editions of the United States Pharmacopeeia from 1920 
to I910, inclusive, is the outgrowth of a preparatory study of the 
different groups of preparations, drugs and chemicals, originally ar- 
ranged in the form of a card index for reference purposes. 

As the preface states, it constitutes a life history of the indi- 
vidual substances and preparations from the nomenclatural stand- 
point. 

The arrangement is alphabetical in order of the Latin titles of 
the latest edition in which a particular title is official. 

Footnotes and cross references record changes in titles or over- 
lapping of substances. 

It is of value solely for reference purposes and will be appre- 
ciated by students collecting information on medicinal substances, 
for it really constitutes a centennial index to the substances official in 
the United States Pharmacopceias from the first to the latest editions. 
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The book would have been of greater value had it included other 
information than mere titles, which are sometimes misleading. For 
instance, under Alumen an unbroken series of titles is indicated 
which is correct as far as it goes, but it does not show that there 
have been several changes of identity under this title during the 
centenary period, nor that two distinct substances are now recognized 
under this title. 

A work of this kind, however, is of historical and practical 
value even if incomplete in some respects. The University of Wis- 
consin has issued some valuable publications in the past and this is 
one more title to be added to the list. 

Cuartes H. LaWALt. 


FoIBLEs AND FALLACIES OF SCIENCE. By D. W. Hering. D. Van 
Nostrand & Co., New York. 


The author of this entertaining book is well qualified to speak 
with authority, for he is Professor Emeritus of Physics of New 
York University. 

He has spent a great deal of time and taken much trouble to 
collect data upon a number of interesting subjects coming within the 
scope of such a work. 

Astrology, Almanacs, The Transmutation of Metals, Perpetual 
Motion, Divination, Geographic Mania, Hoaxes, Prophecies, Char- 
latanism, Ancient Chimeras, all go to make up a fascinating series of 
possibilities, and we find upon reading the book that the author has 
done full justice to them. From the Elixir of Life to Dr. Cook’s 
supposed attainment of the North Pole the list of misbeliefs and 
hoaxes is attractively handled. This is a good book with which to 
spend a leisure evening, or a couple of them, for that matter, and 
in so doing find out what queer warps the human mind possesses 
and what strange things people will believe or try to accomplish. 

The book contains nearly 300 pages, including several appen- 


dixes and an index. 
Cuartes H. LAWALL. 


Faiacies ExPLAINED AND CorrecTep. By A. S. E. 
Ackerman. The Old Westminster Press, London. 


This third edition of a well-known English work of reference 
on unusual subjects has an introduction by Sir Richard Gregory, who 
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is high in his praise of its contents and concludes by saying that “to 
know what is contained within the covers of this book is to have a 
practical as well as a liberal education.” 

Its scope is exceedingly broad, covering twenty-five distinct 
heads, such as Astronomy, Biography, Biology, Birds, Domestic, 
Engineering and Science, Etymology, Fish, Food, General Misinfor- 
mation, Geography, History, Insects, Law, Literature, Mammals, 
Mineral Kingdom, Music, Our Bodies, Our Diseases, Our Senses, 
Reptiles, Statistics and Numbers, Vegetable Kingdom, Weather. 

Each of these subheadings embraces many topics and covers 
many pages. Engineering and Science, for instance, covers nearly 
150 pages and more than 100 subjects, such as the popular misbe- 
liefs: That sea water never freezes; that water always freezes when 
it is reduced to 32 degrees F.; that beech trees are never struck by 
lightning ; that warm water freezes sooner than cold; that the com- 
pass needle points to the North Pole; that blue and yellow make 
green; and so on. 

As a delusion destroyer this book is remarkable. It contains 
more authenticated and accurate information, accompanied by ex- 
perimental illustrations and bibliographical references, than any book 
of its kind. There are nearly a thousand pages of this interesting, 
even if iconoclastic reading, and there is an excellent index at its 
close. 

For browsing, unsystematic and entertaining it would be hard 


to find its equal. 
Cuartes LAWALL. 


THE Book or CHARMS AND TALISMANS. With numerous diagrams 
of Talismans and Seals. By Sepharial. Published by David 
McKay Co., Washington Square, Philadelphia. 


This small book of ninety pages is filled with occult lore con- 
cerning the power of numbers, the Kabala, talismans, magical facul- 
ties and many other mysterious things. 

It is startling in these days of scientific progress to meet with 
a present-day book so frankly in advocacy of things savoring of the 
supernatural. 

In confirmation of this unusual character in a book of modern 
times the following quotation from the last chapter of the book may 
be quoted: ‘The magical power of signs or sigils and of invocation 
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is not, as might be imagined, a matter of superstition or vague con- 
jecture. It is not only historical but also of present daily experi- 
ence in this and other countries. I have myself seen the soul of a 
distant person drawn into the body of an entranced subject, while 
under the spell of an invocation properly conducted by the use of 
sigils, fumigations and powerful commands.” 

It only goes to show that even in our time there are strange 
beliefs and uncommon doings. 

The book will be a welcome addition to a library of occult 


or unusual works. 
Cuartes H. LAWALL. 


The well-known publishers and importers, Charles Scribner’s 
Sons, Fifth Avenue and Forty-eighth Street, New York City, sub- 
mitted the two following books for review: 


MANKIND AT THE Cross-Roaps. By Edward M. East, Professor 
in Harvard University. With Maps and Diagrams. Gr. Octavo, 
360 pp. Cloth, $3.50. 


Would you be startled if a good authority tells you that your 
children or your children’s children are likely to face an era of world 
starvation, and that the white races are in serious danger of becoming 
extinct? The author, a Professor at Harvard and Acting Chief of 
the Statistics Division of the United States Food Administration in 
1918, presents a picture of the present world situation as regards 
population and food supply and also submits a forecast of the proba- 
ble tendency in the future. Among the twelve chapters we want to 
point out the following: The Biological Setting, The World Situa- 
tion in Population and the Food Supply, Racial Prospects and Rac- 
ial Dangers, The Relation between Birth Restriction and the Public 
Health, The Birth Rate and Social Progress and The Welfare of 
the Family. 

The author is neither a pessimist nor a destructive critic, but 
he gives warnings of structural weakness which should be strength- 
ened. We highly recommend this book to all thinking people, phar- 
macists included. 
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RACE AND NATIONAL Souiparity. By Charles Conant Josey, Ph. D., 

Assistant Professor of Psychology, Dartmouth College. Octavo, 

227 pp. Cloth, $2.50. 

The rapid disintegration of civilization in Europe since the 
war must be a cause of serious alarm to all who are interested in the 
good of mankind, especially of the white races. Those who had 
hoped that the end of the war would result in a new era of peace are 
today full of pessimism, not only for the future of Europe but for 
mankind at large. The author shows the conflict between the soli- 
darity inspired by the spirit of race and nationality and also that 
broader collusion contemplated by the international mind. He ad- 
vocates the superior moral and the material results of a frank and 
purposeful domination of the world by white civilization. It is 
another valuable and interesting book for thinking people. 


Otto RAUBENHEIMER, Ph. M. 


SQUIRE’S PHARMACOPGIAS OF THE LONDON Hospitats. Ninth Edi- 
tion. Published by J. & A. Churchill, 7, Great Marlborough 
Street, London, W. 1. Fscap. 8vo., pp. 451. Price 12/6 net. 
(Approx. $3.) 


The publication of this new edition of Squire’s London Hospi- 
tals Pharmacopeeias marks the ninth of its series. The book is a 
systematic comparison of the formule of thirty-one of the London 
Hospitals, including the Children’s Hospitals, and the French Hos- 
pital. The formulas are arranged under the headings of the various 
preparations so that an immediate comparison may be made between 
the formulas of the several institutions. 

The first edition was published by the late Peter Squire in 
1863, and for over half a century this book has been a recognized 
work of reference to the pharaceutical and medical professions. The 
idea of such a book was first conceived as a result of similar work 
done in the comparison of the three Pharmacopceias of London, 
Edinburgh and Dublin. 

The various subsequent editions edited by the late Sir Peter 
Squire show the developments that have taken place during the last 
half century in the art of prescribing, and the present edition may 
be said to be an epitome of the practice presently followed by the 
leading members of the medical profession in England. 
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Many of the groups of formule are of more than ordinary in- 
terest such as the Collunaria, Collutoria, Gargarismata, Guttz, Injec- 
tions, Nebulz, etc., indicating as they do a wide range of possible 
methods of presenting the various drugs and therapeutic agents. In- 
deed, it would be difficult to find anywhere an authoritative record 
such as this is, of up-to-date and reliable pharmaceutical products. 

In view of this fact it will be found extremely useful to phar- 
macists, and should prove to them a valuable aid in understanding 
and interpreting the wishes of the prescriber. 

The section dealing with the preparation of Foods and Nutrient 
Enemata is worthy of special attention, particularly to hospital phar- 
macists, as it provides careful comparison and elaboration of the 


formulas in use in the various institutions. 
Tvor GRIFFITH. 
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